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Oolitributions towards a Knowledge of the Curcalionid®. 

By Fbais^'CIS P. Pasooe, P.L.S., late Pres. Exit. Soc. 

Part lY. 

(Plates I.,!!., III., & IV.) 

[Bead June 19, 1873.] 

Ehinoscapha basilica. R, nigra, nitida, supra irregiilaiiter gra- 
nuiata, interspatiis plerumque squamulis viridescentibus repletis; 
eapite rostroque interrupte squamosis^ hoc indistincte iiigro-carinu- 
iato ; antennis graciilimis ; clava fusiform! ; prothorace in medio Ion- 
gitudinaliter lineato, granulis subplanatis, plurimis subcontiguis, in- 
stracto ; elytris striato-punctatis, punctis elongatis, interstitiis impimc- 
ta.tis, granulis depressis transversis obliquisque irregnlariter notatis, 
vitta basali aliisque in lateribus et pone medium fascia oblique margi- 
nibusque glaucis, vel argenteo-viridibus, decoratis; corpore infra pe- 
dibusque viridescentibus, vage nigro-punctatis. Long. 11 lin. 

Hab, Kaioa ; Gilolo ; Batcliian ; Makian ; Ternate ; Morty j Dorey. 

If I am right in associating many varieties together, this is a 
most inconstant species ; generally there are few or no traces of 
grannies on the^ interstices of the elytra ; and these are mostly 
bare of scales, except when the stripes and hand occur ; then the 
scales vary in colour from a nearly pnre vrhite to a rich metallic 

LITO. — ZOOLOOT, TOL. XII, 1 ' 
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gTeeii, The sliglit ridge on the rostrum appears to be confined to 
the specimen here described ; in others the rostrimi is more or less 

grooved . 

Rhinoscapha aulica. -R. nigra, nitida, in caritatibus squamidis 
aiireo-viridibiis (Vel albis) maenlata ; capite rostroque vage sqaamo- 
sis, longitiiflinaliter fortiter sulcatis, sulco iitrinqiie lineis elevatis 
nigris liiiiitato ; anteimis iiigreseentibus, tenuiter vage sqiiamosis ;■ 
elava fusiformi ; prothorace intricate coiTUgato, aliqiiando fere obso-* 
lete impresso, in medio longitudinaliter caualiculato, lateribns viridi- 
vittato; elytris subsuleato-pimctatis, punctis rotundatis, squanmlis 
viridibus plus niiniisve replotis, iiiterstitiis vix convexis, geiieraliter 
macula basali, fascia obliqiia pone medium lateribiisque aureo-viridh 
bus ; corpora infra peilibusque splendide aiireo-viridibus. Long. 
,9-11 lin. 

Hab> Batchiaii, 

M, ins'ipiis, G-uer., differs, inter alia^ from this species in its 
shorter rostrum, the longitudinal groove not extending to between 
the eyes, by the median ridge of the prothorax, and the striated 
elytra with narrow punctures. 

Rhinoscapha Staintoni. (PL I, fig. 1.) R. nigra, vix nitkla, 
squamulis minutis albidis prascipue densissime, capite rostroque squa- 
mulis fervide anreis sat dense, tecta, illo pone oculos depresso, hoc 
fortiter sulcato ; antennis alhido-squamosis ; scapo recto ; funiciilo 
articido secundo longiore ; clava attenuata, fusca, inurino-pubes- 
eente | prothorace oblongo, supra sparse nigro-graniilato, interspatiis 
fidvescenti-, lateribus albido-squamosis, in metlio linea nigra elevata 
notato ; elytris obovatis, humeris fere obsoletis, apice rotimdatis, se- 
riatim punctiilatis, supra figura magiia X-formi nigra, punctis grossis 
squamulis albidis repletis, ornatis, reliquis elytrormn tleiisissime albido- 
sqiiamosis; corpore infra peclibusque dense albido-sqiiamosis, his 
aureo-lavatis, parce pilosis, femorihus tibiisque opalescentibiis. Long. 
11 lin. (rost, incL). 

Hab. New Guinea (Say lee). 

This fine species, the most isolated of the genus, I have dedi- 
cated to H, T. Staintou, Esq., E.E.S., <fee. I believe but one ex- 
ample of it was taken by Mr. Wallace. Besides its remarkable 
coloration, it differs from the other members of Mliimscaplm in 
that the scrobe terminates before the eye and not beneath it. 

Rhinoscapha Formosa. R. omniiio argenteo-viridi-sqiiamosa, opa- 
leseenti-refulgens, siipra plagis auratis vel argentei-roseis omata ; 
capite rostroque linea elevata nigra longitudinali iiistructis ; antemiis 
tenuatis, articiilis funiculi subsequalibus, longiuscidis ; clava atten- 
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iiata^j infuscata; protlioraee suboblongo, angusto^ ntrinque modice 
rotundato, supra nigro-graiiulato, linea elevata longitudinaii vittisque 
diiabus aiirulentis iiotato; elytris striato-punctatis^ punctis paulo 
eloBgatis, interstitiis tertio quintoqiie paulo magis oonvexis, remote 
nigro-pimctulatis ; corpore infra pedibusque punctis nigris adspersis. 
Long. 13 iin. (rost. iiicL). 

Hah, Morty. 

This beautiful insect, of wMeh, like tlie preceding, Mr. Wallace 
only obtained one specimen, is perhaps most allied to B, Balmiit 
Yon YoU., but tlie sculpture of the elytra and colour are at once 
distinctive; the latter is difficult to describe, and is probably 
variable. 

Rhinoscapha alma. R. nigra, squamulis grisescentibus, elytris 
niveo-vaiiis, dense tecta ; rostro utrinque linea nigra kevigata in- 
structo ; antennis gracillimis, dense squamosis, rarissime setulosis ; 
protlioraee pone apiceni manifeste exeavato, foveis nigris adsperso, 
dorso transversim subplicato, in medio linea elevata nitide nigra in« 
strueto; elytris subsulcato-punetatis, punctis vix approximatis, in- 
terstitiis convexis, granulis subtilissimis nigris, singulis sqiiamulam 
elongatam gerentibus, adspersis, basi plagis irregulaiibiis, fascia dexu- 
osa pone medium iateribusque, plus mimisve niveis, ornatis ; eor- 
pore infra opalescente in medio cserulescenti-nebuloso ; pedibiis nigro- 
maculatis, maculis sqiiamulam elongatam gerentibus. Long. 11 Iin, 
(rost. iiicl.). 

Hab. Aru. 

I have three specimens of this species, two of which are males 
and have the legs slightly opalescent. 

Rhinoscapha opalescens. E. nigra, ubique squamulis opaiescen- 
tibus, in elytris paliide cmruiescenti-variis, dense tecta ; rostro utrin- 
que baud nigro-iineato ; antennis graciliimis, dense squamosis, raris- 
sime setiilosis ; protlioraee irreguiariterfoveatis, interspatiis tuberculis 
parvis nitide nigris mimitis, in medio linea nigra impresso ; elytris 
subsulcato-punctatis, punctis magis approximatis, interstitiis convexis, 
granulis subtilissimis nigris, singulis squamulam elongatam gerenti- 
bus, adspersis, basi plaga irregular! elongata, aliis pone medium, 
simul sumptis fasciaeformibus, lateribus, .plus miaiisve, maeulisqiie 
postice, cseruleseentibus, ornatis 5 corpore infra pedibusque setulosis, 
ut in prsecedente. Long. 11 lin. (rost. inch). 

Hah, Waigiou; Mysol; Dorey. » ' . 

A specimen from Mysol is nearly concoiorous ; '» pair 'from 
Borey is' less opalescent, and the blue is replaced by white. This 
and the preceding species are nearly allied ; and putting colour 
aside, on which little dependence is to be placed, I think B, alma 

i# 
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may be distingLiisbecl by the presence of a smooth black line riin- 
iiing clown the convexity Ijnng between the median and outer 
suieiis of tiie rostrum (the presence of the latter is one of the 
generic characters of Rhinoscaflia)^ and by the raised line on the 
prothoraXj both wanting in the present species. 

Rhinoscapha verrucosa. (PI. I. %. 2.) R. nigra, argenteo-cervino- 
vel argenteo-viridi-squamosa ; capite pedibusque cjcruleis vel alhidis, 
rostro in medio nigro-carinato ; antennis dense cjeruleo-squamosis ; 
scapo arcuato ; clava infascata, pubescente; prothorace iitrinque mo- 
dice rotundato, basi apiceque fere sequalibus ; supra nigro granulato, 
in medio iinea elevata nigra; seiitello obloiigo; eiytris snlcato- 
punetatis, punctis deusissime squamosis, interstitiisS convexis, granulis 
oblongis iiitide nigris irregularibus raaculatis ; pedibiis setigero- 
pimctatis. Long. 8-10 lin. (rost. inch). 

Hab. Matabello; Goram; Bourn; Amboy na; Sula; Java. 

The colour varies from an opake pale greyish white to silver- 
fawn and silver-greenish ; but in all the elytra are beautifully 
spotted with glossy black irregularly formed granules. It may 
possibly be Onrciilio 

Rhinoscapha sellata. (PL 1. fig. 3.) R. nigra, squainiilis albis, supra 
iateiTuptis. omnino dense tecta; antennis minus graciliimis, dense albo- 
squamosis ; clava attenuata, basi baud peclunculata, dimidio apicali 
nigro; prothorace subreticulato-tuberculato, poue apicem excavato, 
tuberculis plus miiiusve conspicuis nitide nigris ; eiytris sti’iato*pune- 
tatis, punctis aiigustis, elongatis, interstitiis convexis, m medio pone 
scutellum etpone medium ad iatera protensis lineis tuberculiformibus 
transversis, nitide nigris instructis. Long. 6J-10 lin. (rost. iuch). 

Eah. Batcbian. 

Of this species I have five examples, all easily distiugiiishable 
by the short raised bars across the interstices confined to a large 
patch behind the scutellum and which spreads out to the sides 
behind the middle, the hollows formed by the bars being filled in 
with white scales, giving the spotted appearance as seen in the 
Plate. 

Rhinoscapha SToniFERA. R. nigra, squamulis ochraceo-grisesceii- 
tibus, albido variis, dense tecta ; antennis ramus graciliimis ; clava 
ovali, basi baud pedimculata, fere nigra; prothorace irregiilariter 
fovcato, maeulis nitide nigris minutis adsperso, in medio longitudina- 
lifcer sulcato; eiytris striato-punctatis, punctis elongatis, interstitiis 
carinatis, in medio a basi usque ad }}aiilo pone medium turn ad Iatera 
protensis, interstitiis nitide nigro flexuoso-culmiiiatis, colore etiam 
saturate ocliraceo ; corpore infra albido-squaraoso, lateribus sternorura 
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abdoimiiiisqiie ochraceo-macuktis ; pedibus ocbraceis. Long. 1 1 tin. 
(rost. incL). 

Mah, Waigion. 

The strongly raised interstices, ■ some of them in part having 
the angular ridge zigzag and glossy black, and this portion of the 
elytra being of a darker ochreous colour, forming, as in the pre- 
ceding species, a somewhat j^-shaped figure, readily marks off this 
species from its congeners. 

Rhinoscapha miliaris. R, nigra, squamnlis griseo-opalescentibus, 
elytris viridulo variis, dense tecta ; rostro pauia elongato, metallico” 
viridi-sqnamoso, maculis parvis nigris adsperso ; antennis gracillimis, 
funicoio setulis paucis longis munito; clava basi subpedunculata ; 
prothorace pone apiceni excavato, irregulariter subfoveato, granulis 
numerosis niticle nigris inasqualibus adsperso; elytris sulcato-pimc- 
tatis, punctis late impressis, iuterstiths suhiiniseriatim granulatis, 
tertio, qninto septimoqne manifeste magis elevatis; corpore infra 
pedibusque concinne opalescentibus aureoque lavatis. Long. 11 lin, 
(rost. incL). 

Hab, Mysol. 

My only specimen of this species is at first sight not very 
unlike if. DoImui^Yoll . ; but, besides the far less brilliant colora- 
tion, the raised alternate interstices of the elytra, all of them with 
a single, but not very regular, row of minute and very distinct 
granules, and the broadly impressed puncture in the sulci will at 
once suffice to separate them. 

Rhinoscapha carinata. R. nigra, supra squamnlis virklulis io- 
terriipte tecta; rostro squamulis aureo-viridibus griseisque inter- 
mixtis sejunctiia vestito, siilco mediano liueatini inciso ; antennis 
raoclice tenuatis, sordide griseo-squamosis ; clava basi pedunculata ; 
prothorace pone apicem excavate, dorso foveato, irregulariter rude tu- 
berciilato et utriiique viridi vittato ; elytris sulcato-punctatis, punctis 
elongatis, interstitiis nigro culminatis, tertio, quiuto septimoque usque 
ad partem declivam carinatis, juxta suturam iineis transversis elevatis 
nigris iustructis ; corpore infra pedibusque metallico- aiireo-viridibus, 
his squamulis fuscis variis. Long. 9 lin. (rost. incL). 

Hab. Morty. 

The raised interstices of the elytra in this species are glossy 
black except at the sides ; and between the first of these raised 
interstices and the suture ■ are transverse bars, tis in li, sellata ; 
and the hollows are^ in like manner filled in with scales-: in other 
parts of the elytra the scales are sufficiently ccnitigiious to form 
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patches ; but, judging* from the two examples of this species 
before me, there is the usual variability in this respect. 

Brachvcerus tursio. (PL I. fig. 10.) B. ovatus, niger, sqiiamosi- 
tate albida, fiiseo-pkgiata, vestitiis ; rostro basi loagitudinaliter ex- 
cavator vage punetato ; oculis ovatis, infra acuminatis ; antennis albo-* 
sqnamosis ; prothorace subtransversOr ntrinqne in medio late angiilato- 
produeto, rarissime inaequaliter punetato, vitta fusca, apicem versus 
gradatim dilatata, ornato ; ely tris globosis, impunctatis, liumeris ma- 
eiilaque magna pone Tnedium fuseisj abdomine nigro, segnieiitis 
utrinque macula albo- squamosa notatisj pedibus albido-squamosis» 
Long. 8 lin. 

Hab, Damara Land. 

This well-marked species belongs to Schonlierrk Stirps 1 
and Manipulus 1.’* 

Acaktholophus nasicornis. a. oblongiis, niger, sejimetiin albido- 
sqiiamosiis ; fronte lineis duabus impressa, supra ociilum spinis dua- 
bus coiinatis ; rostro basi transversim sulcato, antice fortiter excavato^ 
ad latera earinato, earinje apiee spina conica munito, basi triangulari- 
ter foveata ; antennis elongatis, sqiiamosis, setulis adspersis ; funiculo 
articnlo secjundo quam primo fere duplo longiore^ quatuor ultimis 
longiiiseulis ; clava eiongata ; prothorace paulo convexo, leviter gra- 
nulato, in medio longitudinaiiter sulcato, snlco utrinque basi tuber- 
ciilis dnobus parvis obsito, apice utrinque tubereulo conico instrueto, 
lateribus dorsi quadritnbereulatis, tubercuiis duobus anticis majoribus, 
antico minore, basi connatis, posticis miuiiseulis, sed tubereulo postico 
longiusculo s elytris seriatim foveatis, dorso interstitiis gi-anulatis, 
postice magis tubereulatis, interstitio quinto (humerali) tubercuiis 
cmiicis majiisciilis (circa 11-12) munito, lateribus foveatis ; pedibus 
squamosis, nigro-setosis. Long. 8 lin. 

Sab, West Australia. 

The scales, under a Codington, are of a pearly lustre ; but to 
the naked eye the back has a smoky tinge varied with cinereous ; 
the two median of tubercles on the prothorax are not £li- 
stinctly marked off from those on the disk, except two somewhat 
larger tubercles on each side at the base. 

Acanthouophus gladiator. (FL II. fig. 3.) A, oblongus, fusciis, 
interrupte sdaceo-squamosus j rostro antice ieviter trifido-impresso, 
supra ociiium spina valida instructo ^ clava modice peduneulata ; pro- 
tliorace supra bifariam tuberculato, tubereulo antico valde produeto, 
seciiriformi, tubereulo postico parvo, inter eos tubercuiis quatuor ob» 
canids obsito, lateribus utrinque trituberciilato, aiiteriore manifeste 
Icfflgiore, postico parvo ; elytris trifariain tuberciilatis^ quatuor anticis 
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sutiiralibus miiioribus, cseteris elongato-spiuifomiibus^ lateribus gra- 
iiuktis, albo variegatis ; abdomine sparse puiictato. Long. 8 lin. 
Hab, West Australia. 

Tlie two large liatcbet-sbaped spines overbanging tbe bead is 
diagnostic of this species. It is unfortunate that tbe name of 
Acantliolophiis should have been previously used by Kocb for a 
genus of spiders 

Acantholophus simplex, a. oblonguSj niger, squamis rafo-brun- 
neis in cavitatibus sat dense vestitus ; fronte excavata ; rostro ntrin- 
que lamina triangulari sulcato, basi bifoveato, supra ocnlum spinis 
duabiis connatis, postica eiongata recurva, antica parva vel dentiformi, 
instriicto ; antennis baud elongatis, dense squamosis^ nigro-setulosis ; 
funicuio articulis quatuor ukimis subovalibus ; protborace subaiiguste 
coiivexo, supra tubercuiis granuliformibus^, circa qnatuordecim in serie- 
bus irregularibus duabus ordinatis, lateribus utrinque tiiberculo spini- 
formi armatis, basi sat fortiter sulcatoj elytris oblongo-obovatis., 
graniiiis minutis subseriatim munitis, ad latera magis tuberculatis, 
interstitio tertio postice tuberculo minusculo obsito, apice anguste 
rotundatis ; abdomine segmento secundo tertio paulo longiore j pedi- 
bus sat dense squamosis, setulis adspersis# Long. 6 lin. 

Hah, West Australia. 

Tbe concavity in tbe forehead is principally formed by a fold 
connecting tbe spines above tbe eyes ; tbe elytra are covered with 
numerous small granules, many of them almost bidden by tbe 
scales, but becoming more tnberculate at the sides. 

Ahascoptes. 

(Amycteringe.) 

Oapiii inter oculos excavatum ; rostrum capite aiigiistius, utrinque 
tritiiberculatum ; scrohes infra oculos currentes. Ociili prominiili, 
rotundati, fortiter granulati. Frothorax utrinque angulatus, 
basi angustus, apice productus, lobis ocularibus nullis. Mptra 
ovalia, postice subito declma. Femora modice inerassata ; tihim 
reetse ; tarsi articulis tribus basalibus breviter trianguiaribus, 
ultimo elongate . Abdomen ut in Acantlioloplm, 

In some respects like Aeantlioloplms^ but without ocular lobes, 
and with prominent eyes and welLdimited scrobes rmining beneath 
tbe eye. 

Anascoptbs mxjeicatus. (PL 11. fig. 6.) A, mger, opacus : capite 
1837, ten years before Schbnherr described hie genus. 
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inter oculos profuntle excavato ; rostro antice snbplanato ; antemiis 
ferrugineis; funiculo articulo secundo loiigiusculo, sequentibus ro- 
tundatis; prothorace in medio profunde canalieuiato, marginibiis 
apiceque canalieulse tiiberculis diformibns elevatis munitis, ad latera 
in medio tuberculo elongatOj, supra ad basin excavato, instructo ; ely- 
tris supra tuberculis nuinerosis conicis, basi postieeque magis elongatis, 
instructis, apiee explanato-rotiindatis, bituberculatis ; pedibus sparse 
setosnlis. Long. 3 iin. 

Hab. Swan River. 


PoiiXOEETA. 

(Amycterintn.) 

Caput antice snbpianatum, supra oculum tuberculatum ; rostrum 
capite multo angustius, subelongatum, basi suicatunij antice 
bituberculatum ; serobes subterminaies, ante oculos evanes- 
centes. OmU prominuli, rotundati, tenuiter graiiulati. Scajms 
elongatus. Frothoras basi lateribusque rotundatus, apice pro- 
doctus, lobis ocularibus obsoletis. JEJlptra ovata, eonyesa. 
Femora modice incrassata; tihice rect^, yel paulo incuryatae, 
apice crassiores ; tarsi elongati. Abdomen iit in Hi/borhpncJio* 

This genus seems to be most nearly allied to H^borJipicJim, 
MacLeay, jiin. ; but it lias a narrower and longer rostrum, especi- 
ally narrow in tlie part between tlie scrobesj and tbe eyes are 
prominent and finely faceted. 

PoLYCRETA METRICA. (PL 11. fig. 1.) P. anguste ovata, fusca, squa- 
mulis parvis, fere ubique, plerumque silaeeis irrorata ; capite rostroque 
medio albo-squamosis, hoc tuberculis duobus elongatis compressis 
basi obsito; antermis piceis; funiculo articulo secundo breviore, 
uitimis subrotimdatis ; clava brevi ; protliorace in medio albo-vittato, 
lateribus disci bifariam spinosis, spina penultima exteriore maxima ; 
elytris bifariam conieo-tuberculatis, tuberculo solitario, apice %ini- 
formi, pone humeros instructs, utrinque ad tertiam partem albo- 
squamosis, pone medium fascia albo-sqiianqosa muuitis 5 pedibus fer« 
riigineis, longe pilosis. Long. 3-3 J iin. 

Bab. Ciiampion Bay. , 

ScLERORHiNUS T.ENIATUS. S. elougatus, niger, sqnamuiis miiiutis 
obscure umbrinis, tuberculis exceptis, dense tectus; rostro crasso^ 

, Carina media brevi; ocuiis minusculis; clava elliptica; protborace 
traiisverso, utrinque anipliato, granulis remotis nitidis, singulis seta 
miauta insfcruetls, munito j elytris ubique prothorace 'vix latioribus, 
bumeris subbidentatq-productis, apice kte rotundatis,: ad suturam^ 
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perpai’um productis, singulatim dorso pallide trivittato,, Titta interiore 
basali abbreviata, irregiilariter striato-pimctulatis, interstitiis 2. 3 , 4 . tii» 
bereulis obloiigis remotis, singulis seta iiiinuta instraetis^ interstitio 
sexto granulis magis confertis muuito ; metasterno abdomiiieque late- 
ribus griseo-squamosis, in raedio loagitudinaliter dense silaceo-pilosis. 
Long. 9 lin. 

Hab. Soutii Australia. 

Allied to S. longus, MacLeajj jun., but differently coloured, the 
rostrum with a central carina, and with smaller and more nume- 
rous tubercles on the elytra, tbe second interstice with four, the 
third with nine or ten, and the fourth with two ; the elytra are 
about twice and a half as long as the prothorax. 

ScLEBORHiNus MOLESTUS. S. elougatus, uigei’, squarauiis minutis 
silaceis sejunctim tectus ; rostro crasso^ carina media fere obsoleta, 
eapiteque squamulis piliformibus sat dense vestitis ; oculis raajoribiis; 
ckva pedunculata; protboraee transverso, lateribus ampliato, in 
medio iongitudinaliter impresso, granulis depressis subnitidis, singulis 
seta minuta a basi postice projecta, munito; elytris protboraee in 
medio vix latioribus, humeris callosis, apice sat late rotundatis, seria- 
tim tuberciilatis, tuberculis parvis, plerumque subeonicis, singulis seta 
minuta postiee instructis, seriebus secuuda quartaque tuberculis sin- 
gulatini circa quinque gerentibus, interstitio suturali tuberculis multo 
minoribus, circa 20, instructo ; metasterno abdomineque in medio Ion- 
gitudinaliter dense pilosis. Long, 10 lin. 

Hah. South Australia. 

In many respects like the last, but, inter alia^ with the elytra 
very differently tiiberculated ; the third and fifth interstices have 
about sixteen or seventeen tubercles on each. 

ScLBROBHiNUs MARGiNATUS. S. clongatiis, nigcr, laete umbrino-squa- 
mosus, griseoqoe vittatus ; rostro longiore, in medio linea laevi nigra 
ad frontem protensa j eapite rostroque vittis duabus medianis, lateri- 
bus et supra oculos griseis; oculis majoribus; clava elliptica; pro- 
thorace transverse, utrinque rotimdato, granulis minusciilis sat re- 
motis mimito, dorso trivittato, vitta intermedia angusta ; elytris pro- 
tborace triple longioribus, confertim granulatis et tuberculatis, gra- 
nulis plerumque proxime suturam obsitis, tuberculis parvis eonicis, 
apice singulorum seta recurva instructo, sutura, vitta humerali margi- 
nibusque exterioribus griseis; metasterno abdomineque ad latera 
griseo-plagiatis, in medio Iongitudinaliter dense silaceo-pilosis | pedi- 
bus griseis, nigro irroratis ; tarsis posticis linearibus. Long. 9 lin. 
(rost. incL), 

Mah. South Australia. 

This species maybe compared to pihdarms ; but it -has a nar- 
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rower rostrum, and the tubercles on tbe elytra are iiiucli smaller 
geiiGrally, more numerous, and irregulaiij crowded between the 
suture and sixth or infrahumeral interstice. 

ScLERORHiNUS ECHiNOPS. S. oblongo-ovatus, niger, in cavitatibus 
sikceo- et maciilatim albo-squamosus ; capite sqiiamis elongatis, 
fuscis, silaeeo-trilineatis^ inter oenlos panlo excavato ; rostro antice 
sat fortiter excavato, in medio lajyigato, basi trifoveato ; anteiinis hand 
elongatis j protborace transverso, sat confertim granulate, lobis oeii- 
iaribus modice prominuiis 5 elytris subseriatim. tuberculatis, tnherculis 
mediocribus, basaiibus depressis, postieis conicis, singulis setam basi 
nigram recurvam gerentibus, liumeris tuberculatis, apice late rotuii- 
datis ; corpore infra nigro nitido, abdomine in medio silaceo-macnlato. 
Long. 8 lin. 

Hah. West Australia. 

Of ah the named species known to me, I can only compare this 
to S. pilularms^ MacLeay, jnn. ; but, inter alia, it is shorter, the 
tiibei'cles on the elytra larger and more numerous, and those on the 
base much depressed. 

ScLERORHiNus MELicEPS. S. oblongiis, fuscus, opacus ; capite 
rostroque squamis angustis et setiformibus Icete ocbraceis, illo deiisis- 
siine, tectis, hoc in medio modice excavato, carina media obsoleta ; 
antemiis fuscis j scapo baud elongate; oculis miniisculis; protborace 
vix transverso, apice basi latitudine fere sequali, lobis ocularibiis sub- 
prominulis, apice xufo-marginato, granulis numerosis, basi indetermi- 
natis, singulis setam l^te ochraeeam gerentibiis, munito ; elytris subo- 
valibus, protborace paiilo lationbus, confertim tuberculatis, tuberciilis 
iniiiusculis, granuliformibus, plurimis aspersis aliis subseriatim dis- 
positis, apice nitidis et setam Imte ocbraceam gerentibus ; abdomine in 
medio dense silaceo-piloso ; pedibus rufeseentibus, sparse pilosis ; 
tibiis intermediis apice intiis emarginatis. Long. 7~i bn. 

Hub, Queensland (Rockhampton). 

This species is remarkable far the numerous small tubercles on 
the elytra and the notch on the intermediate tibim, which, how* 
ever, may possibly be only a sexual character, 

■ Talaueinus victor. T. pbiongo-ovatus, niger, in cavitatibus squa- 
mulis vel squamositate umbrinis vel griseis munitus ; capite setigero- 
punctato ; rostro crasso, antice profunde excavato, basi biimpresso, 
carina exteriore ad ocuium protensa ; clava basi elongato-obcoiiica ; 
protborace transverso, iitrinque in medio subanguiato, granulis ioajus“ 
cubs sejunetim instructo ; elytris protborace latioribus, pone medium 
latioiibus, basi truncatis, humeris dentatis, apice paulo ampliatis, ad 
suturam trianguiariter productis, ubique granulis inroqualibus sat con- 
fertim iastructis, granulis singulis setam subtibssimam gerentibus ; cor- 



Mii. S . P. PASCOE TiiE CEilCPLIOXIPJS. 


11 


pore infra iiitide iiigro, setulis miiiutis adsperso 5 tarsis sat angiistisj 
posticis Iiaiid eloiigatis. Long. 1 1 iin. 

Hah, Soutli Australia. 

This description is made from a female ; the male has the apex 
of the elytra mucronate, and longer posterior tarsi. This fine spe» 
cies has the outline of T. rugifh^ Bois., but is very difierently 
sculptured. 

Talaurinus funebeus. T. oblongus, nigei% vix aitidus, squamiilis 
silaceis in cayitatibus munitus ; capite parce setiiloso, oecipite solo 
silaeeo-squamoso ; rostro brevb pimctato, capite angustiore, in medio 
profunde sulcatOj basi bifoveato ; scapo modice elongato ; claya basi 
elongato-obconica ; prothorace transverso, utrinque rotundato^ gra- 
nulis miiniseulis sat confertim munito; elytiis pone medium latio- 
ribiis, humeris tuberculatis, apice rotundatis, seriatim subfoveatis et 
grannlatis, interstitiis parce tiiberculatis, tuberculis posticis solis 
modice conieis, alteris granuliformibus ; corpore infra subnitido ; seg- 
mentis tribus ultimis abdominis in medio macula squamosa notatis. 
Long. 8J iin. 

Hah, West Australia. 

The rostral fovea is formed by the approximation of the 
intermediate carina to tlie outer, winch is a step towards its 
obliteration. On the elytra it is hard to say where the gra- 
nules end and the tubercles begin ; but one or two may be 
counted in the first row (second interstice), four or live in the 
second, one in the third ; the fourth or humeral row has also four 
or five, without counting four or five tolerably stout granules near 
the shoulder ; and the outer ro-w has some five or six : the inter- 
mediate granules accompanying thefovese are very small. 

Talaurinus fustulatus. T. oblongo-ovatus, niger, obseuriis, in 
cayitatibus asperse silaceo-squamulosus | capite parce setuloso 5 rostro 
brevi, crasso, basi bifoveato ; scapo modice elongato ; clava basi 
elongato-obconica 5 prothorace subtransverso, utrinque 'rotundato, 
granulis depressis majnseulis mimito ; elytris irregulariter foveatis^ et 
granulatis, tuberculis minuscuiis, breviter eonicis, sat remote obsitis, 
humeris tubercuiatis, apice rotundatis, ad suturam , paulo productis ; 
corpore infra subnitido j segmeutis iutermediis in medio maciilatim 
squamosis. 'Long. 7 slin- 

Hah, West Australia- 

In this dull black species the granules and tubercles are much 
flatter than usual- , On the elytra it is difficult to trace any linear 
arrangement of the fovea, but the tubercles are dispersed in the' 
following inanner : — four or five in the first row, eight or nine in 
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tlie secondj one in tlie tliirclj and in the fourth or humeral row 
twOy which are quite posterior ; at the shoulder, and forming the 
outer row, are granules only. 

Talaurinus carbonarius. T. ovatus, niger, opacus, squannilis fili- 
formihiis miniitis nigreseentihus adspemis ; eapite subtiliter pimctu- 
lato^ rostro crasso, eapite paulo angustiore, antice modice exeavato, basi 
bifoveato ; scapo sat breriuseulo ; clava elliptica ; protboraee trans- 
verso, utriiiqne rotundato, granulis minuseulis sat confertiin mnnito, 
lobis oeularibiis manifestis ; elytris postice paulo latioribus, humeris 
vix productis, apice late rotundatis, dorso transversim foveatq, inter- 
stitiis indeterminatis, paulo elevatis, granulis parvis seriatim et biseri- 
atini ordinatis; corpora infra nigro, vix nitido. Long. 71* hn. 

Hah, West Australia. 

The intermediate rostral carinee are in this species almost 
entirely obliterated, so that in reality there is only a short stout 
Carina on each side ; the sculpture of the elytra is confined to 
small approximate granules, each hearing a pale minute seta 
arranged in lines, or here and there in double lines, with well- 
marked transverse foveae between them. 

Talaurinus phrynos. T. ovatus, fuscus, squamulis minutis silaceis 
vestitus, supra granulis numerosis, singulis setara inagnam gerentibus ; 
eapite punctulato, fronte valde convexo ; rostro brevi, eapite paulo 
angustiore, antice modice excavate, carinis intermediis approximatis, 
basi sulco fiexuoso impresso ; ociiiis subovalibus ; ciava breviuscuia j 
protboraee vix transverso, utrinque fortiter rotundato, confertim 
granulate, clorso utrinque vitta pallida notato; elytris leviter depressis, 
subcostatis, iateribus ainpliato-rotundatis, humeris tuberculo parvo 
instruetis, apicibus ad siituram dentato-produetis, dorso transversim 
foveato-hnpressis:, granulis minutis nitide nigris seriatim ordinatis, 
maciilis indistinctis vittatim uotatis j corpore infra nigro, subnitido ; 
abdomine granulis minutis adsperso. Long. 9 lin. 

Sah. Queensland (Rockhampton). 

A broad dull-coloured species indistinctly striped or mottled 
with greyish ; the numerous minute glossy granules on the elytra 
are seated , on slightly raised lines, the alternate ones, of which 
there are three on each elytron, including one close to the suture, 
are more pronounced ; the setse are only large when compared 
with the granules from which they arise. It is probably near 
T. imertiM, MacLeay, jun., winch, however, is described as 
“ oblongo-elHpfcicus niger cinereo-squamosus,” Trans. Ent. Soc. 
[New South Wales, i. p, 221. 
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Talaurinus molossus. _ T. oblongiis, niger, nitklus ; eapite rostroqiie 
brevibus, sparse punctulatis, illo lato. boc paulo angustiore^j caiinis 
intermecliis brevibus, coiijuiictis, baud prominulis ;scapopoi 2 e oculum 
baud proteuso ; clava parva, subelliptica ; prothorace siibtransversOj 
ampliato, iitrinqiie fortiter rotundato, grauulis majiisculis sat confei*- 
tim muiiito ; elytris pone medium paulo latioribus, bumeris tubereu- 
iatis, apice subrotundatis, ad suturam perparum divaiieatis, seriatim 
tuberculatis et granulatisj squamulis minutis in cavitatibns muiiitis, 
tuberculis nonniillis oblongis, vel ad basin trarisversis, plurimis conicis^ 
ad latera imequaliter granulatis ; abdomine segmentis tribus ultimis 
squamis macuiatim notatis. Long. 9 lin, 

Hab.AVest Australia. 

A robust species, witli a short scape and small antennae, whose 
immediate affinities are not obvious. The tubercles on the elytra 
are thus disposed : the second interstice has five, mostly oblong, 
tubercles ; the third has from fourteen to sis teen, estending from 
the base, where they are somewhat transverse, to the apex, the 
fourth three, the fifth or humeral twelve, but three or four of the 
posterior only are conical ; the outer row has nine or ten mostly 
rounded tubercles or large granules ; the first or sutural interstice 
is also rather roughly gi*anulate. 

Talaubinus melanopsis. T. oblongo-subovatus, niger, nitidus, 
supra esquamosus, granulis tuberculisque, singulis setam miuutam ge- 
rentibus, confertim. munitus ; eapite antice fortiter granulate ; rostro 
brevissimo, crasso, modice excavate, pone apicem sulco |-formi im- 
presso, basi inter carinas utrinque granule unico notate ; antennis 
gracilibus ; prothorace transverso, lateraliter rotundato, sat confertim 
granulato, lobis oculaiibus obsoletis ; elytris ovalibiis, in medio latioii- 
bus, basi subtruncatis, bumeris calloso-produetis, seriatim tubercu- 
latis, regione scutellari granulatis, tuberculis conicis, versus apicem 
manifeste minoribusj corpora infra sparse nigro-setoso, in medio 
setis longitudioaliter condensatis ; pedibus piceis. Long. 6 lin. 

Hah. West Australia. 

The angular transverse groove just behind the apex of the very 
short rostrum, followed by a corresponding elevation, which is 
formed by the union of the two inner oblique carinm, differenti- 
ates this species from any of its section among the tuberculate 
species of Talaimnm, 

Talaitrinus simulator. T. oblongo-ovatus, niger, nitidus, supra 
gran, uKs tuberculisque xnajusculis,squamulam minutam gerentibus, con- 
fertim munitus; eapite fere laevigato; rostro crasso, fortiter eseavato, 
basi profunde bifoveato ; antennis erassioribus ; prothorace minus 
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transversOj graaulis majuscuiis subdepressis mimito, iobis ocularibus 
manifestis ; elytris poue medium latioribus, basi arcuatisj bunieris vix 
productis^ tuberculis majuscuiis usque ad apicem instruetis, lateribus 
in cavitatibus albido-squamosis ; eorpore infra sparse punctulato, baud 
setoso. Long. 8 lin. 

Mah, West Australia. 

Tbe principal differences between this and the last species are 
the larger size of tbe tubercles, more ovate outline, stouter an- 
tennse, tlie presence of ocular lobes, and tlie incurved base of tbe 
elytra; tbe sculpture of tbe rostrum, moreover, is essentially 
different, and resembles that of T, tiiberculatiis ; but tbe rostrum 
itself is miieb thicker and shorter, and tbe bead is concave in 
front. 


Talaurinus Macleayi. T. subangustatas, uiger, squamis supra 
cineraceis silaceisque vittatim, lateribus albis, vestitus; capite ros- 
troqiie setigero-pimctatis, hoc brevi, capite vix angiistiore, fortiter 
trisuleato, cariiiis intermediis subparallelis ; funiculo articiilis quatiior 
ultimis subrotundatis ; protliorace subtransverso, utrinque aiupiiato- 
rotundato, granulis sat coufertim muuito, sed iu medio pone apicem 
longitudinaliter iiiterrupto; elytris protborace baud latioribus, ($ ) 
paulo aiigustioribus, biimeris baud productis, apice late rotundatis, 
seriatim irregulaiiter foveatis, Lateribus incequaliter gramilatis, supra 
tuberculxs majuscuiis conicis in seriebiis tribus ordinatis; eorpore 
infra petlibusque albo-squamosis raaculis nigris irroratis } abdomine 
nudo, maculis albo-squamosis notato, segmento ultimo, in utroque 
sexii, medio nigro-velutino. Long. 7 Hn. 

Bab» King George’s Sound. 

A very distinct species, which, but for its strongl}^ convex fore- 
head, I should have referred to A'/n^ciems ; in tbe first row tbe 
tubercles, tw’o or three in number, coiTespond to gaps in tbe 
second row, which has six or seven tubercles, whilst tbe outer row 
has eight, I dedicate this species to William MaeLeay, jun., Esq., 
who has added so much to our knowledge of this group. 

Talaurinus ENCAUSTUS. T. ovatus, niger, sqiiamulis minutis, supra 
silaeeis aibisque variegatus, lateribus abdomineque albis nigro-irrora- 
tis ; rostro capite baud angiistiore, fortiter trisuleato, carinis inter- 
mediis divaricatis, eapiteque setigero-pimctatis, vix squamosis; funi- 
ciilo ai'ticulis quatuor ultimis obovatis : protborace transverso, iitrinque 
rotundato, graiiulis sat coufertim munito, sed in medio pone apicem 
longitudinaliter interrupto, lobis ocuiaribus leviter prominiilis, dorso 
utrinque subvittatim plagiato; el}i;ris brevibus, convexis, lateribus 
rotundatis, in medio protborace manifeste latioribus, tiiberculis conicis 
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miiiHsculis numerosis, granuiisque intermixtis, instnictis, supra irre* 
guiariter albido-plagiatis, apiee sat late rotunelatis % tarsis intermediis 
posticisqiie angiistis. Long. 7 lin. (rost. incl.). 

Hah, King George’s Sound. 

The head and prothorax in this species are not unlike those of 
the preceding ; but the short convex elytra with their numerous 
tubercles are essentially different. 

Talaueinus tenuipes. (PL II. fig. 2.) T, iiiger, opacus, ktcri- 
bus aliqiiando abdooiinequeniveo-maeulatis ; rostro capite angiistiorCj 
basi antice in medio bifoveato j fronte fere obsolete granulata i fimiculo 
articulis quatuor ultiinis rotunelatis; clava basi oblongo-obconica ; 
protliorace traiisverso, antice diiatato, ante medium latiore, turn ad 
basin gradatim angustiore, basi ipse quam apice niulto angustiore, 
granuiis elevatis subconieis sejunctim munito ; elytris ovato-cordatis, 
inasqiialiter granulatisj singulis tiiberculis conicis in seriebus duabus 
ordinatis, tuberculo liumerali bifido, apicem versus minus granulatis ; 
pedibus elongatis, gracilibus; tarsis> prsesertim postick, liiiearibiis, 
longiusculis. Long. 4-5 lin. 

Hab, Swan Elver (Albany). 

The description is made from an individual nearly deprived of 
scales, but having a shorter and more characteristic protliorax 
than another individual, which has small silaceous scales on the 
upper parts and the sides dotted with pure white spots ; the 
femora and tibiae also are clothed with white scales. This species 
is allied to T, liystrieosus. So far as the linear tarsi are concerned, 
there are intermediate forms which take us back to the very short 
tarsi of T, mgieeps, MacLeaj, jun. 

Talaurinus TESSELLATus. (PiIIfig.il.) T. oblongo-ovalis, nigeis 
variegatim albido- silaeeoque sejunctim squamosus ; rostro antice 
pamm exeavato, capita paulo angustiore, cum capita fuscis, vitta grisea 
supra ocuium alteraque in medio, ad apicem rostii divisa, omatis ; 
funiculo articulis quatuor ultimis subtriangularibus ; clava basi elon- 
gato-obconica ; prothorace longitudiae vix latiore, lateribus arapliatis, 
granuiis parvis asperso, fusco, dorso vittis tribiis albidis ornato ; elytris 
postice gradatim latioribus, apice subtmncatis, subseriatim granulatis, 
interstitiis fortiter foveato-impressis, albidis, silaceo-variegatis, sparse 
fusco tessellato-macnlatis ; corpore infra nitide nigro ; abclomine 
segmento singulo trimaculatim silaceo-squamoso j mesostemo pro- 
minulo ; pedibus nigro-maculatis. Long. 7 lin. 

Mab, Western Australia (Champion Bay). , 

A species, like many others, lying between Talaurinms and 
BelermMnm; it may to a certain extent be compared with T, 
Manglesii, 
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Talaurinus genicl’latus. T. oblongo-ovalis, uiger, sqiiamis griseis 
silaceisque variegatus ; capite granulato ; rostro brevi, antice parum 
excavatOj triangulariter impresso, triangulo utrinque albo-niarginato ; 
prothorace modice transverso, apice qiiam basi aiigustiore^ remote 
granulato^ griseo^ supra vittis duabus silaceis oruato ; elytris breviter 
ovatis, basi paulo depress! s, humeris tuberculatis, tenuiter striato- 
pmictatis, interstitiis elevato-granulatis, auterius graniilis minoribiis 
depressis, posteriiis et lateraliter majoribiis conicis^ dorso griseis^ sub- 
vittatim siiaceo-variegatis, lateribus albis ; pedibiis aibido-squamosis, 
femoribus apice nigris. Long. 8 lin. 

Hab. West Australia. 

Allied to T. Ilanglesii, Bob., but differently coloured, with 
shorter more depressed elytra, smaller graiiiiies at the base, and 
much fewer posteriorly. 

TAL.'\ufiiNUS LEMMUS. T. ovatus, nigcr, plagiatim griseo-squamosus ; 
rostro brevi, in medio fortiter anguste sulcato, snlco basi bifureato ; 
clava antennarum fiiniculo vix crassiore, basi elougato-obcoiiica ; 
prothorace transverso, utrinque rotundato, basi quam apice parum 
angustiore, supra sparse granulato, rittis tribus griseis ornato ; elytris 
subcordatis, bumeris dentato-productis, seriatim profuude foveatis, 
transversim paree granulatis, apieibus paulo divaricatis, supra plagis 
griseis notatis, lateribus sejunctim albido-sqiiamosis ; corpore infra 
nitide nigro. Long. 4 lin. 

Hah, Western Australia. 

In appearance like T, spinosiis, MacLeay, jnn., but the elytra 
rather granulate than tnberciilate, and a totally different rostrum, 

Talauhinus pupa. T. ovatus, niger, fere esquamosus, capite ros- 
troque granulatis, hoc magis rugoso, in medio paulo, apice fortiter 
exeavato, fronte sulco V-fonni impresso; antennis nitide nigris, clava 
latiore ; prothorace transverso, utrinque rotundato, basi quam apice 
parum latiore, supra sat confertim fortiter granulato, lateribus tuber- 
cuktisj elytris subeordatis, humeris dentato-productis, seriatim 
eonico-tuberculatis, sed regione siiturali granulis parvis instructs, 
lateribus albido-maeulatis corpore infra nitide nigro. Long 4 lin. 

Mah„ West Australia. 

Allied to the preceding, but nearly without scales aboYe, and 
the elytra tuberculate. In two females, which are considerably 
broader than the males, there is an indistinct whitish stripe on 
each side of the prothorax. 

Talaubinus oariosus. T. elongato-ovatus, squamulis minutisparce 
adspersus^j rostro longiore, in medio valde excavato, basi 'subtiliter 
transversim sukato; funiculo articulis subpyriformibus j clava basi 
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oblongo-obeonica ; prothorace loiigiore quam latiore, subcyliiiilrico, 
antice in medio profunde longitudinaliter, ad latera traiiaversim 
et pone medium irreguiariter traiisversim sulcato, snkis minori- 
bus basin versus longitudinaliter impresso 5 elytiis ovalibus^ pro- 
tliorace ubiqiie paulo latioribiis, nodulosis, cavitatibus foveiforaiibuSs 
bumeris hand prominulis ; corpore infra teniiiter remote punctuiato. 
Long. 5-6 lin. 

Hah. West Australia. 

Mr. MacLeaj would probably arrange this species in Ms fourth 
section “ Poveati ; the elytra, however, are neither granulate or 
tuberculate, and are without a trace of setae, 

Talacrinus capito. (PL 11. fig. 7 ,) T, fnsco-niger, opacus, 
sparse setosus ; eapite magno ; rostro brevi, ad apicem capite iatiore, 
antice vix excavato, liuea impressa spatia duo ovata in medio 
includente ; ociilis parvis ; antennis validis 5 funiculo articnlis dnobns 
basalibus longiuseulis, eaeteris subobconicis, ultimo longiore ; clava 
basi oHongo-obeoniea ; prothorace latitudine vix longiore, basi quam 
apice angustiore, in medio utrinque siibangulato, ubiqne confertim 
granulato ; ei}i:ris obovatis, seriatim foveatis, interstitiis transversim 
conferte graniiiatis, apice rotundatis; corpore infra setis numerosis 
appressis munito ; tarsis niodiee dilatatis. Long. 9 lin* (rost, 
incL). 

Mah. Champion Bay, 

Eemarkahle for the large size of the head, and the regularity 
of the sculpture ; T. mgmtatm, MacLeay, jun., has a similarly 
marked rostrum, 

Talaueinus nJsvicoLLis. (Pi. n. fig. 8.) T. ovatus, niger, sub 
nitidus, esqnamosns; capite rostroque disperse subtiliter pnnctatis, 
hoc longiore, ad apicem latiore, in medio oblique bicarinato ; anten- 
nis setosisj kniculo articulis quatuor ultimis valde transversis; elava 
breviter elliptica j prothorace transverso, utrinque rotundato, supra 
igevigato, subtiiissime remote punctuiato, lateribus obsolete granulato ; 
elytiis ovato-cordatis, basi prothorace in medio latioribus, profunde 
et grosse foveatis, foveis magnis, inaequalibus, apice parum productis' \ 
corpore infra nigro, impunctato, segments singulis in medio macula 
pallide ochracea ornatis. Long. 7 lin. 

Hah. Victoria, 

This species has no relationship to any of the three species of 
the Jb2?«a^i;group described by Mr. MacLeay, jun. It seems to 
be the only species 'of Ainycterina with a smooth prothorar. 
The rostrum is marked in a manner not unlike T. MmUrui^ 
MacLeay, Jun, 

likk. jouek. — zooiiOor, yol. xti. 2 
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Molochtijs. 

Mostinmi erassum, anfcice transversim arciiato-excaTatuinyl)asi sul- 
catum. Frothm^as angulis posticis obliquis, ad elytra band 

arete applieatns ; tarsi articnlis omnibus dilatatis. Cwtera nt 

in TalaurinQ. 

Tlie only exponent of this genus is an insect not very unlike 
Quhicoi^hjnGlms maximU'S, MacLeay, jim. j but its affinity is appar- 
ently more with Talaurimis^ the sculpture of its rostrum being a 
soDiewhat extreme modiheation of the typical characters, but 
having the tarsal joints unusually dilated. The granules on the 
prothorax are fitted into one another, somewhat like the scales on 
a fish, 

MonocHTUS GAGATEs. (PL IL fig. .9.) M; oWongtis, subplauatus/ 
niger, uitidissimus ; fronte valde convexa, opaca, subtiliter punctata ; 
lostro utrinque supra scrobes fortiter piiactato, lamina triangular! 
profunde excavate ; scapo modiee elongate j funiculo articulis duobu© 
basalibiis obconicis, eseteris oblongo-moniliformibus ; ciava longe 
pedimculata ; prothorace transverse, antice sulcato, supra confertis- 
sirae graniilato, postiee utrinque dente parvo instructo ; elytris trails-- 
verse foveatis, tuberculis conicis confertim instructis, humeris 
rotundatis dente minore armatis; corpore infra tenuiter punctate. 
Long. 9-11 lin. 

Hab* West Australia. 

6ubicohhyxchus cich lodes. C. ovatus, niger, interrupte silaceo- 
squamosus ; rostro latissimo^ late excavato, in medio eanalieuiato ; 
fronte rostroque vittis duobus silaeeis ornatis j funiculo articulis 
qiiatuor iiltimis breviter obconicis j oculis louge ovatis j prothorace 
transverso, sat remote nitide granulato, supra albido-trivittato ; 
elytris pone medium latioribus, transversim subcorrugatis, seriatim 
granulatis, dorso utrinque vitta albida decorato ; corpore infra nitide 
nigro, segmentis singulis abdominis in medio silaceo-notatis. Long. 
4-4J lin. 

Hab, West Australia. 

A well-marked species, somewhat resembling Tdmrinm crice- 
tus, but which, except for the spine or tooth over its eye, might 
have been referred to Sclerorhinus, Another species, AcmtJio- 
lophas seotabioideSy Hope’s MS., is probably, according to the 
short description of Mr. Waterhouse, the male of O. Bohemani * 

> la this species and one or two others not described, the anterior coxas are^ 
not eoafeiguous; but ns tliey we so in C,calcaratus, MacLeay, jua./whioh cannot' 
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(0. angulark, MacLeay, jun.). The O. scotohioides of some col- 
lections (not of Hope) may be distingnislied by tbe foliowng 
characters : — 

CuBicoRHYNCHUs STERiLis. C, moToso assimilis, sed aatemiis gra- 
eilioribiis, funiculo articulis subpyriformibns ; protliorace subtiiiter 
remote granuioso 5 elytris interstitiis fere obsolete graaiilatis, tarsis 
minus dilatatis. Long* 5-6 lin, 

Mab, Victoria. 


Ohhxotxphhs. 

Eostrum angustius, basi profunde transYersim sulcatum, in medio 
anguste canaliciilatum. Oouli majusculi, ovati, tenuiter granu- 
lati, prothoraci contigui. Qmtera nt in Talaurino. 

In Talaminm the eye is small, round, and away from the pro- 
thorax ; and the sculpture of the rostrum, which is rather deep, 
especially in proportion to its breadth, cannot be considered a 
modification of that of Talaurinus, The species described below 
is remarkable for its pale ochreous-grey colour, with a few patches 
of brown, and for its prominent conical shoulders* 

Chriotyphus acromialis. (PL II. fig. 10.) C. oblongo-ovatus^ 
niger, sat dense paliide griseseenti-squamosus fusco-plagiatus ; capite 
rostroque supra grisescentibus, lateribus nigris ; anteiinis squamosis, 
modice elongatis; funiculo articulis duobus basalibus bbconieis, 
caeteris subobconicis j clava anguste elongata ; prothorace apice quam 
basi fere duplo angustiore, utrinque fortiter rotundato, pone apicem 
transversim impresso, dorso granulis diversis nitide nigris bivittatim 
obsito, lateribus etiam granulatis, interspatiis subaureo-squamo- 
sis; elytris seriatim foveatis, interstitiis, regione suturali escepta, 
irregulariter conico-tubereulatis, apicibus paulo productis; corpore 
infra nitide nigro, sternis medioque abdominis griseo-squamosis. 
Long. 6 lin. 

Hah. Western Australia (Champion Bay). 

Aeexihhea. 

(Amycterin^.) 

€a^ut transversum, antice conyexurn ; rostrum erassiusculuro, sed 

be separate from ihem, the oharaeber' in this ease is not of generic value, I 
give C. mguians m the male of '<?. Bohemani on the' authority of Mr* Bii Bouky, 
who takes it abundantly at Champion Bay. Ko species was described when 
Lacordaire differentiated the genus ; it remains, therefore, without a type* 

2 * . 
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capite miilto angiistiiis, basi sulcatum, bituberculatum. Scmles 
arcuata^, ad oculos baud protensse, OciM ovati, tenuiter granii- 
lati, Scaptis breviusculus (in A, notata longior) ; fimiculm 
articiilis duobus basalibus breviter obconicis, easteris trans- 
■Ycrsis ; clava breviter ovata. Frothoraw subtransversus, apice 
mill to angusfcior, basi ntrinque obliquus, ad elytra baud arete 
applieatiis, iobis oeularibus paulo prominnlis. Elytra elongato- 
eordata, apicibus prodiictis. Fades breviusculi ; tarsi articulis 
tribus basalibus angulis anticis productia, subtus M&pidis. 

In the bitiiberculate base of the rostrum this genus resembles 
Odiiesus ; but the scape, although rather short, is that of the more 
typical Aniycterinse. A line of granules at the sides of the pro- 
tlicras gives it the appearance of being serrated. The scateilum 
is not always apparent, owing to the elevation of the elytra at its 
sides. The coloration of A. notata is somewhat complicated, and 
is apparently rather variable. 

Alexiehea notata. (PL 11. bg. 4.) A. oblongo-ovata, nigra^, 
squamis piliformibus cervinis fusco-variegata, setisque nigris adspersa ; 
rostro rude punctate, in medio anguste canaliculato, basi tuberciilis 
duobus conicis divaiicatis munito ; capite siibtiliter umbrino-squa- 
mosoj prothorace iusequali, latitudine paulo breviore, subseriatim 
granukto, utrinque, apice excepto, parailelo, pone apicem et basi lon- 
gitudinaliter impresso, dorso fusco, medio et vitta iaterali albo ; eiytris 
suleato-punctatis, interstitiis alternis convesis, vel costatis, singulis 
postice nodiilis duobus, interiore majore, munitis, basi truncatis, clorso 
maeolis irregularibus fuscis bene liraitatis ornato ; corpore infra fusco, 
pilis eiongatis remotis vestito ; pedibus albo-squamosis, setis nigris 
adsperais. Long. 5^ liu. 

Mah. Western Australia, 

Alexiehea aueita. a, obiongo-ovata, nigra, opaca, subtiliter vage 
griseo-squamuiosa j rostro breviuscuio, basi profunde excavato-sul- 
cato I scapo brevi 5 prothorace longitudine latitudini ®quali, utrinque 
rotunclato, tuberculis validis confertim munito, in medio longitiidina- 
liter canaliculato, pone apicem transversim sulcato ; eiytris subseria- 
tiin fortiter foveatis, interstitiis eievatis, tubereulatis, tuberculis 
minnseulis, postice singulatim nodulis duobus, interiore majore, 
niunitis, sutura squamulis subsilaceis adspersis, basi arcuatis, humeris 
projeotis, apice rotimdatis, sutura tubereulato-productis ; corpore 
infra in medio longitudinaiiter dense fusco-setuluso j abdomiiie 
utrinque ferrugineo-maculato ; pedibus' albo-squaraosis, setulis ad- 
spersis. Long. 5 tin. 
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Mah. Wiest Aiistralk, 

•Besides the eoloor, wliicli, however, varies miieli in intensity, 
tlie form of the pro thorax, and of the elytra .at the base, will at 
once differentiate this species from the last. 

Alexiehea falsifica. a. oblongo-ovata, nigra, opaca, hnmeris (in 
unico spec.) griseo-squamosis ; scapo breviuscuio ; protiiorace ut in 
praeeedente, sed minus rotundato, canaliculavittaque iitrinque griseo- 
squamosis; elytris siibseriatim fortiter foveatis, iiiterstitiis elevatis, 
irregulariter tubereulatis, cornibus duobus ad suturam supra apicem 
obsitis, et apice ipso similibus, liumeris vix productis, corpore infra 
nigro-setosulo j pedibiis albo-squamosis, setulis adspersis* Long, 5 
lin. 

Hah. Western Australia (Champion Bay). 

The two horn-like projections (contiguous, and therefore appar- 
ently one) on the suture above the apex of the elytra are peculiar 
to this species. 

The following table will give an idea of the principal charac- 
ters of the genera of the long-scaped Amycterinae ; Alexirhea^ 
however, might perhaps have been better placed with the short* 
scaped genera (“ Euomides ” of Lacordaire). 

Eostram (or head) crested (either with tubercles or spines). 

“Witli ocular lobes Acantkoloplim^ Schbn, 

Without ocular lobes. 

Eostruin broad. 

Forehead flat, a transverse suture separating it froui tlie 
rostrum Cuhicorhpichm^ Lac. 

Forehead convex undrugose. MacLeay, jun. 

Eostrum narrow.' 

Eyes coarsely faceted .... Amscoiites^ u. g. 

Eyes flinely faceted Folder eta, n. g. 

Eostrum not crested. 

Male with anal forceps ...... PmUdura, MacLeay. 

Male without anal forceps. 

Scape extending beyond the eye. 

Base of the prothorax closely applied to the elytra. 

Head and rostrum concave, 

Am^eferm, Sclion. 

Head convex. 

Eostrum broad, with two oblique ridges. 

Talaannm, MaeLeay, jun. 
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Eostrum broad, with a straight edge on each. side. 

SelerorMnm, MacLeay, jun* 
Eostram narrow .... Gh?^otifphus, n. g. 

Base of the prothora^ not closely applied to the elytra. 

Moloehtus, n. g. 

Scape not extending to the posterior border of the eye. 

Alexirhea, n. g. 

Mtotrotxjs. 

Captd antice convexum, integrum ; rostrum crassum, versus 
apicem triaiigulariter excavatum ; scrohes arcuata?, ab oculos 
distantes, postice bene limitatje, Seajpus brevis, gradatim in- 
crassatus ; fmiemlm validus. Oculi tenuiter granulati. Pro- 
iliorax transversiis, lobis ocuiaribus prominulis, oculos fere 
obtegentibns. Mlytra ovata, basi incurvata. Tarsi breves, 
sublineares, articulis tribus basalibus angulis terminalibus 
spinosis, eiliatis- AMomen segment is tribiis intermediis sub- 
sequalibiis. 

It is not without hesitation that I place this genus among the 
short-scaped forms of Amycterinse ; but its large ocular lobes 
nearly covering the eyes in repose, and a certain resemblance in 
its contour, induce me to think that it is nearer to Amorj)horMnus 
than to any other genus, although some of the Talaurini are not 
very dissimilar. The abdomen in the following species is of a 
remarkably square form, the last segment being as large UvS the 
three preceding together ; it is also thickly clothed with golden- 
brown spine-like hairs. 

Myotrotus OBTUS 0 S. (FI. IL hg. 5.) M, subovatus, paulo plana- 
tiis, squamositate obscure umbriua tectus, setis nigris erecte ad- 
spersus 5 capite rostroque dense squamosis, hoc basi ntrinque mocliee 
excavato j antennis dense squamosis ; funiculo artienlis duobus basa- 
libiis breviuseulis, Ctcteris vaide transversis ; clava breviter ellsptica ; 
prothorace ad latera paulo ampliato, granulis depressis irregulariter 
adsperso ; elytris postice gradatim latioribus, ad apicem declivibus, 
apice ipso late rotundato, dorso, regione suturali excepta, insiqualiter 
subtiliter gmimlatis; corpore infra pedibusque, unguiculis solis exeep- 
tis, dense griseo -squamosis. Long. 5 lin. 

Hah. Queensland (Eockhampton). 

Catacha^nus scinti leans, ' C. ovatus, supra, capite, rostro pedi- 
busque squamis margaritaceo-viridibus, in certa luce splendide aureo- 
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viridibus^ infra iaete cseruleis sejunctim vestitus; antennis aigris; 
protborace obloago ; eiytris prothoraee multo latioribus, sabstriato- 
panctatis, interstitiis planatis. Long. 4 lin. 

Mab. Philippine Islands. 

Besides the difference of colour, this species has a narrower 
prothoi’ax, and the front between the eyes not depressed as in G, 
eireulm, 

Eugnathus bracteatus. M. angustus, o?atus, niger, supra capita 
rostroque squamis coneoloribus, aureo-viridibus intermixtis, vestitus ; 
capite inter ocuios rostroque sat fortiter excavatis ; antenais nigiis ; 
seapo paulo arcuato; funiculo articulo primo valido; protborace sub- 
transverso, ntrinque manifeste rotundato ; seuteilo parvo ; eiytris sub- 
striato-punctatis ; corpore infra pedibusque squamis cmruleo-viridibus 
tectis. Long. 21 lin. 

Hah, Tsiisima. 

A narrow species, with sparkling golden-green scales, dotted 
about among others of a deep black. Tsnsima is an island in 
the Corean Channel, where this species was found by Mr. Arthur 
Adams, 

Eugnathus chloroticus. E. ovatus, niger, squamis pallide aureo- 
viridibus sejunetim» infra pedibusque magis dense, vestitus ; antennis 
nigris; scapo recto; funiculo articulo primo ampiiato; prothoraee 
transverso^ utrinque parum rotundato ; seuteilo vix conspicuo j eiytris 
latiuseulis, striato-punctatis, apicibus acuminatis, paulo divaricatis. 
Long. 3 lin. 

Hob, Formosa; North China. 

There is an admixture of brownish scales on the elytra, ?arj- 
ing in extent in my two specimens, but very slight indeed in one 
of them. 

Orthorhinus palmaris. (PI. I. %. 7.) 0. cylindrieus, 

niger, squamis concoloribus plerumque vestitus ; rostro, apice excepto, 
rugoso-punetato ; funiculo articulis secundo tertio quartoque con- 
junetim ( d ) primo baud longioribus, ( 0 ) brevioribus ; prothoraee 
sat confertim' grosse graniilato, interspatiis subtiliter vage squa- 
moso, disco utrinque aibo-siibvittato ; eiytris sulcato-punctatis, in- 
terstitiis, pmsertim altemis, fortiter elevatis et uniseriatim granulatis, 
squamis siibsilaceis, vel subalbidis, faseias duas arcuatas formantibus, 
imam ante, alteram pone medium sitam ; corpore infra sat vage brun- 
nescenti-squainoso ; tarsis omnino' subalbidis, anticis in maribus vald e 
diiatatis et nigro-fimbriatis. ■ Long.' 8 lin. 

Eah, Ceram. 

Orthorhinus areogans. 0.' oblongo-ovalis, niger, squamis con 
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coloribiis pieromque vestitus ; rostro rugoso-punctato j fwniculo arti- 
eulo seeiiiido quam primo ( d' ) paulo, ( 5^ ) dimitlio breviore ; protlio- 
race sat confertim grosse granulatOj interspatiis sabtiiiter squa^ 
moso, lateribus plaga subdbliqua ornatoj elytris sidcato-punetatisj 
punetis approximatis, interstitiis convexis, magis remote graiiulatisj, 
fascia media areuata maculisque posticis albis ornatis 5 tarsis anticis 
minus dilatatis. Long. 6-8 lin. 

IIab» Ceram; Amboyna; Bouru. 

At tbe first glance tliese two species baye much the same ap- 
pearance ; but tlieir contour will at once distinguish them. The 
markings are somewhat variable ; in one of my specimens of tbe 
species before us the posterior spots are absent. 

Cejs'CHkeka. 

(Erirhininae.) 

cylindricum, arcuatum ; serohes anteinedianse, rectic- 
Scapm oculuin baud attingens; fmiietdiis 7-artieulatus ; dam 
adnata. Ocidi angiisti, subfortiter granulati. FrotJiorax paulo 
trausversiis, apice tiibiilatus, basi bisinuatus ; lohis. ocularibus 
baud prominulisj vel obsoletis. Bmtellum nullum. Elytra ob- 
longa, prothoraee latiora, basi refiexo-marginata. Fedes validi ; 
femora incrassata, mutica ; tibim intus bisiniiat®, apice calca- 
ratsB ; tarsi triarticulati, articulo ultimo ampliato-rotundato ; 
€Oi)cm antic® contigu®. Abdomen segmentis diiobus basallbus 
ampliatis. Corpus oblongum. 

Among the few genera of Erirhimnae with three-jointed tarsi, 
this genus may be known by its straight scrobes, a funicle of seven 
Joints, and the absence of a seutelinm. The three species de- 
scribed below are densely scaly, except their antenn® and tip of the 
rostrum, and have erect curiously hooked bristles sparingly scat- 
tered on the upper surface. 

Cenchrena fasciata. (PL III. fig. 9 .) C. supra griseo-squa- 
mosa, fuscesceiiti-nebulosa ; rostro prothoraci longitudine aeqiiali; 
antennis subtestaceis ; prothoraee crebre punctato; eiytris fortiter 
siilcato-punctatis, interstitiis, praesertim alteniis, elevatis, panto pone 
medium fascia lata bruimea ornatis ; abdomine infra in medio aigenteo- 
squamoso. Long. lin. 

Buh Am; Waigiou. 

Cenchrbna pcecila. C supra cervino-brunueo-squamosa, eiytris 
niveo-maculatis 5 rostro prothoraee paulo longiore, squamis eonco- 
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loribus leviter iiiduto 5 aiitennis subtestaceis ; protliorace erebre punc- 
tato ; eiytris suicato-foveatis, interstitiis elevatis, macttla hiimerali 
alterisque paucis adspersis; corpore mlra griseo-squamoso^ Long. 
li-U Mil. 

Hab. Batcbian. 

Cenchrena suturalis. C. supra fuscescenti-squamosa, eiytris 
dimidio basali sutura albis; rostro prothorace manifeste longiore, 
ferrugineo, apice excepto, dense squamoso ; aiitennis subtestaceis ; 
prothorace crebre punctato ; eiytris suicato-foveatis, interstitiis ele- 
vatis, regione luiinerali et pone medium paiiidioribus. Long. lin. 

Hab, Silk. 


Thechia. 

(Hrirbininse.) 

Mostrmn cylindrieum, areuatum ; serobes medianse, reetse. Scaptis 
ocuimn vix nitingem ; fmiculm 7-artictilatus ; clava adnata. 
OewU rotimdati, grosse granuiati. Protlioraw transrersus, apice 
parum prodiictus, lobis ocnlaribns nnllis. Hcutellum distinctnin. 
Elytra subobionga, prothorace panlo latiora. Eedes breyinsculi ; 
femora incrassata, mutica ; tihice intus bisinnatiBj apice hand cal- 
caratas ; tarsi triarticulati ; cooucb anticge contigiiiB. Abdomen 
seginento secundo ampliato. 

Allied to the last genus, but very distinct from it on account of 
its sciitellum, and the tjbia without the unens or spur at the apex. 
Judging from my specimen, it is probable that the insect in a fresh 
state is tolerably closely covered with scales. 

Thechia pygmjsa. T. subeylindriea,, brunneo-rafa, squamis pailide 
griseis Testita ; rostro prothorace paulo longiore, hasi fronteque ca- 
pitis sejunctim squamosis ; antennis palMdioribiis ; fanieulo axticulo 
primo elongatOj reliquis brevibus ; clava ampk, ovata ; prothorace 
latitudine longitudini sequali, apice eonstricto, antice paulo angustiore, 
utrhique modice rotundato ; eiytris prothorace paulo ktioribus, paral- 
lelis, apicem versus gradatim rotundatis, striato-punctatis, interstitiis 
modice coiivexis ; tibiis anticis intus late mucronatis. Long. 1 lin. 
Hab, Champion 'Bay. 

Tithenb. - 

(Erirhininas.) 

Caput parvum, exsertnm ; rostrum elongatum, tenuc, arcaatiim, 
baai angustius,; serobes prsemediansB, rectae. Bmpm ociilmn 
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attingeiis ; funiculus septemartieuiatus, articulis duobus Ibasali” 
bus eloBgatisj cseteris brcTiter obconicis ; clava distincta. Octdi 
medioereSj tenuiter granulajbi. JBrothorasG apice angiistus, late- 
ribua ampliato-rotimdatiis, basi tmncatus. Elytra subcordi- 
forniiaj protboraee vix latiora. Eedes antici majores ; femora 
iBcrassata, infra dentata ; tihi(s subreeta3, apice baud nncinatse; 
tarsi articiilo tertio lobis angustis, diYaricatis, quarto elongate ; 
tmyuieuli divergentes j pectus elongatum, ampliatum ; 
anticse globosse, sejunefcsB. Abdomen segmento secundo am- 
pliato. 

A curious genus, for which at present I am unable to suggest 
mj affinity j provisionaliy it may be placed after MeripJms. 

TiTHENE MICROCEPHALA. (PL III. fig. 13.) T. nigra, subnitida, 
capite pone oculos macula fulva ornato, rostro capite quintuplo lon- 
giore, supra tricarinato, carinis apicem versus serratisi antennis 
oebraceis, seapo clavaque infuseatis ; funiculo articulo primo secundo 
iongiore ; protboraee longitudine latitudini sequaii, tenuiter confertim 
punctulato ; elytris striato-punctatis, punctis approximatis, intersti- 
tiis confertim punctulatis ; tibiis anticis intus longe pilosis. Long. 
2i lin. 

Mab, Sarawak. 

Meteioxena subvittata. Jf. pallide brunnea, elytris vitta testacea 
arcuata ab Immero fere usque ad apicem signatis ; rostro minus tenusto, 
opaco, manifeste punetato, basi supra oeulum utrinque product© ; an- 
tennis falvis; protboraee mmus leviter punetato, qumquecarm«nto, 
marginibus irregulariter erosis; elytris striato-punctatis, interstitiis 
quiuto et octavo elevatis ; corpore infra ferrugineo-testaeeo, subtiliter 
punctulato. Long. IJ lin. 

Hub, Macassar. 

The upper part of the rostrum at the base is bifurcated, and 
forms a well-marked ridge above each eye. In my specimens of 
tliis species and its only congener, M, sericoUis (ante^ yoL x. 
p. 442), the abdomen has six segments; but this may possibly 
be sexual. It was a mistake to compare the genus to Apion ; the 
contour at least is not unlike Owycorynus, 

Belus Wallacei. B. elongatus, cbalybeatus ; antennis piceis ; rostro 
nigro ; capite tenuiter punctulato ; protboraee subconico, subtiliter vage 
punctulato, in medio baud canaliculato, lobo sciiteliari bifido ; sciitello 
valde transverse , elytris postice gradatiin latioribus, subseriatim punc- 
tatis, punctis in regione suturali majoribus, apice paulo prodiictis nigro- 
funiculatis, singulis postice maculis duabus, e squamulis niveis eon- 
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densatis, omatis ; corpora infra nitidissime viridi-metailicoj kteribus 
albo-maciilatis , femoribus tibiisque, anticis exceptis^ nitide rafo-ferru- 
gineis. Long. 6 lin. 

Hab. Aru. 

Belws is one of tLe few genera of Coleoptera common and 
confined to tbe Papuan group and Australia. Prom the fomier 
we are indebted to Mr. Wallace for tbe two species here de- 
scribed, the only ones known at present ; whilst Australia has 
about thirty-six. 

Belus inoenatus. B. angustior, obscure nigro-foscus, elytris pur- 
purascentibus, pilis griseis vage vestitus ; capite parce rostro obsolete 
pimctiilato; antennis ferrugineis ; prothorace transverso, in medio 
subcanalieulatOj supra rugoso-punctulato ; scutello valde transverse ; 
elytris postice minus gradatim iatioribiis, rude eonfertim pimctuiatis, 
apicibus mucrouatis; corpore infra nitide nigro ; femoribus ferrugi- 
neis, vel rufo-ferrugineis. Long. 4-5 lin. 

Hab, Mysol; Morty. 

This and the preceding are very distinct species ; in my speci- 
mens both have the anterior femora bidentate beneath ; but this 
is not a specific character ; I am not even sure that it is a sexual 
one, although hitherto it has been used for the differentiation of 
species. 

Euops ccELESTiNA. JJ. brcvis, nitidissime cserulea, violaceo resplea- 
dens ; antennis rufo-fuscis, elava elongata, nigra ; rostro breviuseuio j 
capite prothoraceque impunctatis, hoc in medio transversim impresso ; 
scutello subquadrato, viridi-nitente ; elytris subsuleato-punctatis, 
punctis mediocribus, sutura nigra ; pygidio pedibusque nigro-cyaueis, 
iilo sat sparse puuctato. Long. 1| lin. 

Hab, New Guinea (Dorey). 

The anterior tibise longer, curv^ed, and sometimes running into 
a falcate process at the apex ; in the females the anterior tibi© 
are stouter, bulging out a little between the base and the middle, 
and having one or two spurs at 'the apex; but there are some ex- 
ceptions. M. Jekel, in ‘Insecta Saundersiana/ divides the genus 
into three groups, depending principally on the form of the body. 

Enops viOLACEA. E. brevis, nitidissime eseruleo-viokeea ; antennis 
riifo-fiiscis, minus eiongatis ; rostro breviuseuio 5 capite et prothorace 
subtiiissime transversim corrugatis, punctis minutis adspersis ; scu- 
tello subquadrato ; elytris sulcato-punefcatis, punctis majiisculis, sub- 
approximatis, sutura nigra ; pygidio cyaneo, punctis distinetis parvis 
adsperso ; pedibus cyaneo-fuscis. Long. If Mn. 

Hab. Ceram. # 



28 


MU. U. P. PASCOU ON THU CXJUCTJLIONIB.U. 


Euops PLICATA. E, brevis, nitidissime cseraleo-viridis, violaceo re™ 
splendens ; antennis fuscis ; capite sat rude punctato ,* rostro brevi™ 
nsculo ; prothorace transversira fortiter reticulatiin crebre corrugato ; 
sciitello brevi, subquadrato ; elytris fortiter suicato-puiictatis, inter-™ 
stitiis subeostatis, sparse impresso-puiictatis, sutura nigra; pygidio 
viridi sat sparse punctato ; corpore infra femoribusque nitide viridibus ; 
tibiis fcarsisqiie viridi-fuscis. Long. If lin. 

Hab. Macassar. 

Euops trigemmata. E . brevis, nitide nigrescens, elytris violaceis ; 
antennis fiilvis, clava griseo-tomentosa ; capite rostroque chalybeatis^ 
illo breviusculo ; prothorace lasvigato, im punctato ; scutello subqua- 
drato, aureo-viridi ; elytris subsulcato-punctatis, piinctis baud approxi- 
matis, interstitiis latis, subplanatis, sutura nigra, humeris aureo-viridi- 
bus ; pygidio atro, sat sparse punctato ; corpore infra atro j pedibus 
rufo-castaneis, femoribus viridi-lavatis. Long. 1| lin. 

Hub. Batchian ; Dorey. 

Euops ^rosa. E , brevis, viridi-fusca, nitida, elytris chalybeatis; 
capite rostroque aureo-viridibus, illo rarius punctato ; antennis piceis ; 
prothorace corrugato, basi minus impresso, lateribus foveato et aureo- 
vel sereo-micante ; scutello transversim subquadrato ; elytris sat for- 
titer sulcato-punctatis, punctis approximatis, interstitiis subcostatis, 
sparse subtiliter punctulatis, basi bumerisque aureo-viridibus, sutura 
nigra j pygidio, corpore infra femoribusque aureo-viridibus; tibiis 
tarsisque nitide castaneis. Long. lin. 

Hah. Batchian; Sarawak; Sula. 

The sculpture is like E. plicata, but it is more marked, especi- 
ally on the protborax. 

Euops clavigera. E . brevis, nitide nigra ; capite pone oculos for- 
titer punctato ; rostro breviusculo ; antennis fuscis ; clava valde ain- 
pliata, articulis sex prsecedentibus conjunctim longiore ; oculis vix 
contigiiis; prothorace subtiliter raro punctato, in medio vitta nitidis- 
sime aurea ornato; scutello subquadrato, aureo-viridi; elytris sub- 
sulcato-punctatis, punctis minusculis, distantibus, interstitiis latis, vix 
convexis, humeris Isete aureo-viridibus ; pygidio sat sparse punctato ; 
corpore infra pedibusque fuseo-nigris. Long. 1 J lin. 

Hak Queensland. 

This species is iike*tbe two preceding in having three bright 
green spots on the shoulders and scutellum respectively ; the re- 
markable size of the club is at once diagnostic. 

Euops eucalypti. E . subbrevis, nitide nigra, capite protiioraceque 
nigro-mneis, sat sparse punctatis; rostro breviusculo; antennis cas- 
taneis, ckva ampla, quasi 4-articulata^ oculis baud contiguis ; pro- 
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tlioraee utrioque ampliato-rotundato ; sentello siibqiiadrato, impimc- 
tato; elytris siilcato-puactatis, punctis majusciilis approximatis, 
interstitiis convexis; pygidio confertim ponetato; pedibus anticis 
elongatis ; femoribus anticis ampliatis ; tibiis anticis modice eloBgatis. 

Hab. Queensland (Gayndali). 

The anterior legs are as long and tlieir femora as large as in 
{livisa, represented on Plate III. fig. 0. It is found, Mr. 
Masters writes, on young gum trees probably on the 

foliage. 

Euops AMBTHYSTiNA., B. angusta, supra nitide viokeea, subtiis, 
rostra femoribusque aiireo-viridibus, anteniiis, tibiis tarsisqiie fiisco- 
purpureis vel Tiridibus,* rostro brevi; clava antennanim ampliata; 
capite protboraeeqiie tenuiter sparse pimetatis, sentello subqiiadrato, 
nigro; elytris subsulcato-puiictatis, punctis magois, approximatis, 
interstitiis uniseriatim subtilissime sparse pimctiilatis, siitura, basi ex- 
cepta, nigra; pygidio vioiaceo; tibiis anticis elongatis. Long, 
2 iin. 

Hah. Singapore, 

Euops divisa. (PL III. fig. 6.) B. subangusta, omnmo nitide fia- 
vescens, parte diraidia elytrorum nigrescente excepta ; rostro longiore, 
apice infuscato ; antennis longiuscuiis ; clava satnratiore, articulo 
ultimo elongato ; capite protboraceque impunctatis ; scutello subqua- 
drato ; elytris sulcato-punctatis, punctis foveiformibus, approximatis, 
interstitiis convexis; pygidio leviter punctulato; pedibus anticis eion- 
gatis; femoribus anticis (cf) valde ampliatis, tuberculis duobus vel 
tribus aiiquando instrucds. Long. 2 lin. 

Huh, Dorey ; Saylee ; Batcbian ; Mysol. 

Euops Jbkelij, B, cyanea, nitida, elytris pui'puraseentibus capite 
pone ociilos elongato, eonico, rarissime subtiliter punctiilato ; rostro 
[6) phis rainusve elongato, areuato, ultra medium gradatim latiore, 
aiiquando protliorace manifesto longiore ; antennis longiuscuiis ; pro- 
thorace subtiliter punctulato, utrinque pone oeuios ( cJ ) spina recta 
vel arcuata armato ; elytris subsulcato-punctatis, punctis parvis, di- 
stantibus, interstitiis latis, parum convexis, bumeris aureo-vmdibus, 
dente minuto pone angulum instructis; pygidio nigro, sparse punc- 
tato ; corpore infra cbalybeo-nigro ; pedibus purpureis vel cbalybe- 
atis; coxis anticis aureo-viridibus. Long. 3^ lin. 

Bah. Aru ; Dorey ; Salwatty ; Waigiou ; Amboyna. 

A remarkable species which perhaps might be considered the 
type of a distinct genus. I have the pleasure of dedicating it to 
M. ' JekeL 
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Image R A. 

(Anthonominse.) 

Mosh^mn validiim, vix arcuatiim, basi conipressum ; serohes me-- 
dianse, obliqn® vel subtransversjB. Ocidi perampli, rotundatij 
supra eontigui, tota latera capitis occupantes, Bca^us oculuiu 
iuipingens ; funiculus 7-arfciculatus, articiilo primo amplo, reli- 
quis parvisj gradatini brevioribus ; clam elongata. Trotliorax 
conicus, apiee truncatus. Scutellimi distinctum. Mytra ampla, 
humeris obliquis. I^ectus leviter exeavatum. Fedes postici ma- 
jores ; femora erassa, mutica ; tihm fere rect^e ; tarsi norm ales ; 
unguiculi appendiculati. Abdomen segmentis tribns intermediis 
^(^iiaKbns, lateribns xalde arcuatis. 

Probably a saltatorial genus like Orchestes^ to wbicli it is obvi- 
ously allied ; tbe stout rostrum, however, with the nearly trans- 
verse scrobes and large eyes, occupying most of the head, are 
trenchantly diagnostic characters. 

Imachra ruficollis. J. late ovata, supra sparse griseo-pilosa; rostro 
rufescente, basi excepta infuscata ; antennis fuivis, clava funiculo longi- 
tudiue sequali ; prothorace rufo, sat crebre punctulato j scutello ely- 
trisque nigris, his prothorace fere duplo latioribus, striato-punctatis, 
interstitiis subplanatis 5 corpore infra nigrescente, segmentis tribus 
ultimis abdominis exceptis, his pedibusque rufescentibus. I^ong. 
lin. 

Mah. Sarawak. 


Themeropis. 

(Prionomerinse.) 

Caput elongatum ; rostrum subeylindricum ; scrobes oblique* 
Omli perampli, fortiter granulati, supra eontigui. Beapits 
gracilis, flexuosus ; 7-articulatus, articulo primo elon- 

gate, eseteris brevissimis ; clava magna, laxe articulata. 
thorax conicos. Mytra ampla, subquadrangularia, epipleuris 
distinctis. Femora antiea elongata, validissima, dente magno, 
antice crenulato, infra armata ; tibiio anticse. fortiter arcuatee, 
versus apicem erassiores ; femora postica minuscula, infra den- 
tata ; tibim omnes calcaratse. Abdomen segmentis tribus interme- 
diis longitudine sequalibus. 

Phe abruptly descending side of the elytra or epipleura' is 
marked oif from the dorsum by a sharp ridge clothed with coarse 
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brownisli liairs, wbicli are carried oh to the sides of the prothorax. 
forming a continnons fringe ; nothing so marked occurs in any 
other Prioiiomerin known to me. It is one of Mr. Bates’s dis™ 
coveries. 

Themeropis PIMBRIATA. (PL III. fig. 7.) T. umbmaj sparse 
griseo-pilosa ; rostro suhnitido, minus piioso; antennis flavidis; 
fimiculo articulo ultimo clavaque, articulo ultimo excepto, mfiiscatis ; 
prothorace crebre pimctato; scutello subrotundato ; elytris postice 
latioribuSj iineatim sulcato-punctatis, singulis in medio tubercuio 
validissimo conico, lateraliter compresso, iastractis ; tibiis tarsisque 
posticis et intemiediis testaceis. Long. 2 iin. 

Hab, Amazons. 


OCHYBOMEBA. 

(Prionomerinse.) 

Bostrum elongatnnij arcnatum, apieem versus dilatatum ; scrohes 
prse median®, infra marginem inferiorem ocuiornin cnrrentes. 
Antemi€d graciies ; funiculus 7-articnlatus, articulo primo am- 
pliato, secundo iongmscnio ; elava distincta, magna. Oculi 
siibrotundati, fortiter granulati vel snbtenuiter graniilati (0. 
rufeseens), Frothoraw transversns, basi parum bisinuatus. 
Scutellwn mediocris, Blytra prothorace manifeste latiora, sub- 
cordiformia vel subovata. Qoxm antic® contigu®, intermedia 
approximate. Femora antica valida, dente integro magno infra 
armata ; tibim antic® fortiter arcuat® j femora intermedia et 
postica minor% infra fortiter dentata ; tibim omnes calcarat®. 
Abdomen segmentis tribus intermediis sub®qualibus. 

It may perhaps be thought necessary hereafter to separate ge- 
nericaUy the two rather isolated species described below. The 
members of the Prionomerin® are probably numerous, but indivi- 
dually very scarce both in South America and the Maiasian 
region, where alone they have been hitherto founds 

OcHYROMEEA DissiMiLis. (PI. III. fig. 3.) ' O. fusco-nigTa, rostro 
basi subtiliter Iineatim punctato ; ocuHs rotundatis, fortiter granulatis, 
antennis infuscatis j clava sublase articulata; prothorace confertim 
impresso-punctato ; elytris elongato-cordiformibns, striato-punctatis, 
interstitiis planatis^impunctatis; oorpore infra fusco-eastaneo, griseo- 
piloso ; tarsis subpiceis. , Long. Hn. 

Hab, Sarawak. 

The upper surface' of this species has a somewhat varnished 
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appearance, due fco very minute silveiy hair-iiko scales only visible 
under tlie microscope. 

OcHYROMBBA RUFESCENS. 0. suppa pedibusque mfo-fulva, tenuiter 
griseo-pilosaj setulis intermixtis ; rostro subferrugineo, basi striato ; 
antennis testaceis j oculis rotundatis, subfortiter granulatis ; pro- 
thorace apice subtubulato, utrinque rotundato, piuictis sparsis pilis 
fere obtectis ; elytris breviter subovatis, sulcato-punctatis, apice late 
rotimdatis j corpore infra rnfo-castanco, tenuiter griseo-piloso ; tibiis 
aiiticis apicem versus incrassatis. Long. 2 lin. 

Hab. Singapore. 


Synkaba. 

(PrionomeriiiEe.) 

Rostrimi tenuatiim, areuatiim, basi baud incrassatuni, apice dila- 
tatum ; smvbes submedianse, infra oculos currentes. OcitU 
proiniiiuli, rotundati, fortiter granulati. Scapus gracilis, ocii- 
ium attingeiis ; funiculus 6-articulatus, articulo primo ampliato, 
tribus sequentibus gradatim brevioribus, duobus ultimis rotun- 
datis ; clava distincta, ovata. Brothorax transversus, basi aii- 
gustatiis, truncatus. Elytra protboraee manifesto latiora, siib- 
ovata, bumeris callosa. Tihim apice mutic^. Ccefera ut in 
Ocliyromera. 

Not withstanding ibe six-jointed antennae, this genus is tnorc 
nearly allied to Ochjromera {rufescens) than to either of the three 
other incongruous genera having the same number of joints. The 
scales on the species described below are so small and at such dis- 
tances apart as to exercise little effect on the colour. 

Synnada CUERUC 0 LA. <S. fulvo-testacea, squamulis minutis subar- 
genteis sejimctim vestita ; rostro protboraee fere triplo longiore, apice 
paulo dilatato, basi lineatim striato ; antennis pallide fulvis, clava infiis- 
eata ) protboraee valde transverse, utrinque rotundato, punctis sparsis 
squamulis piliforiaibus obtecto ; elytris breviter subovatis, apice ro- 
tundatis, sulcato-punctatis, punctis approxixnatis, interstitiis convexis, 
sparse setulosis j tibiis antieis intus setis sex nigi'is timbriatis. Long. 
1-1 line. 

Mah, Macassar. 

The Table below comprises all the genera of the Priono merino 
at present known having the anterior femora furnished with a 
large triangular tooth. Piazorhinm, the only genus wdiich offers 
an exception to this character, was merely compared, and only as 
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•to habit, bj Sebbnlierr with Wiynchites, It is founded on a ortli- 
American species anknown to me (P. scutellaris^ Saj). 

Fuuicie 7 -jointed. 

Tooth of the anterior femora crenate externally. 

Club of the anteniise loosely jointed. 

Eyes round, close to the prothorax . . Ectyrsm^ Pase. 
Eyes oblong, remote from the prothorax. 


Tliemeropis^ n. g. 

Club of the antennm closely jointed. 

Elytra fiattish CamptochirMSfJjtki^. 

Elytra convex Priammerus, Schon. 

Tooth of the anterior femora entire ...... OcJiyromem, n. g. 

Funicle 6-jointed. 

Pro thorax broadest at the base. 

Scape attaining the eye Zeiona^ Pase. 

Scape not attaining the eye Omphalus, Pase. 

Prothorax contracted at the base. 

Eostrum long, slender Sj/nnada, n, g. 

Eostrum short, robust Bycliiomma, Pase. 


Zephiaxtha. 

(TycHinse.) 

Mostrum cylindricum, arcuatum ; scrohes postmedianse. OeuU 
rotundati, fortiter graiiulati, supra approximati. Seapti^s apiee 
curvatus; fmiculm 6-artieulatus, articulo primo ampliato, 
ceeteris a seeiindo gradatim latioribus ; clma ovata. ProtJioTa3[} 
transversus, apice trimcatas, basi subbisinuatus. Bmdellum 
trianguiare. Elytra ampla, prothorace multo latiora, pygidiuni 
obtegentia, Pemora crassa, infra dentata; UMcd fere rectse, 
apice calcaratjB ; unguimli appendiculati. AMomen seginentis 
tribiis intermediis subsequalibus. 

I place this genus near Elhselim and Lignyode^^ although the 
abdominal segments are not very obviously curved at the sides. 
Miidemy a "West- African genus which I have not seen, has also a 
six-jointed funictilus, but the elytra are parallel at' the sides and 
scarcely broader than the prothorax. 

Zefhiantha pubipennis. Z. Mvo-rufa, scutellO' elytrisque nigres- 
ceutibus, pube grisea, setiilisque interjeetis, sat dense vestisis ; rostro 
nixx. JOUBX.— zooLooY, Ton, XII. 3 
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capiteqiie vix pubescentibus, illo protiiorace sesquilongiore ; anteEnis 
riifescentibiis ; protborace minuscuio, siibtiliter piibescentCj puEctis 
raris fere obsoletis impresso ; elytris modice convexisj lateribus rO“ 
tundatisj basi protboracis duplo latioribiis, lineatim sulcato-piiiictatis, 
punctis approximatis, interstitiis planatis, aniseriatim pimctulatis : 
eorpore infra rufo-testaceOj snbtiliter piibescente. Long. lin. 

Hab. Sumatra. 


PEEEHiEBIES. 

( Cryptoriiy ELchiuse. ) 

Bostriuji mediocre, apice panlo dilatatuur ; scrobes obiiquae. Oeuli 
ovati, grosse granulati. Scapus breviusculus -^fimiculm articulis 
duobus basalibas brevibES, primo paruni ampliato ; clava sub- 
globosa. Froihorax subtransversus, antice angustus, basi 
bisinuatES, lobis ociilaribus prominulis, Uh/tra oblonga, supra 
siibdepressa, protborace latiora. Fedes breyiusculi; femora 
valida, siiblinearia, infra dente parvo instructa ; iihim com- 
press®, basin versus angulat® ; tarsi normales. Fima pecto- 
ralis incompleta ; pectus antice profunde emarginatum. Ahdo-^ 
men segmeiitis duobus basalibus ampliatis. 

This genus differs from Oolohodes in its stouter rostrum, the 
shortness of the basal joints of the funiculus, the sublinear femora, 
the angular tibi®, &c. When the femora are linear or sublinear, 
the tooth beneath, if present, mil be small and abruptly connected 
to the femur ; if the femora are thickened, fusiform, or clavate, the 
tooth will more or less gradually merge into the femur : the differ- 
ence will be understood on referring to PI. I. %. and fig. 9, a 
(OdospUh conpesta and Berosiris pkticolUs), 

pEERHiEBius EPHiPPiGER. (PL I. fig. 6.) -P. oMoEgus, Eiger, squamls 
grisescentibus umbrinisque dense tectus, noEEullis elongatis erectis ad- 
spersus ; capite inter oculos profunde foveato ; rostro protborace brevi- 
ore, apice excepto, dense squamoso ; protborace ante medium transver- 
sim quadritiibereiilato-fasciculato, in medio lougitiidinaliter subsiilcato, 
dorso pallide trivittato ; scutello elevato ; elytris sulcatis, interstitiis 
alteriiis rnagis elevatis et subnodoso-fasciculatis, fasciculis noEEullis 
nigiis, in medio macula raagna eommuni iinibrina omatis ; corpora 
infra pedibiisque roseo-griseis, his squamis ereetfs adspersis. Long. 
4-1 Im. 

Ilah. Dorey; Am; Macassar; Morty. 

Pachyonyx aeaneosus. P. obloEgus, pieeus, ubique pube depressa 
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grisea yestitus ; aBtennis isete ferrugineis ; claya tomeiitosa^, quam 
funiculo manifeste longiore ; prothorace conico, antice qiiadritubercu- 
lato, tuberculis dense pilosis ; elytris sulcato-punctatisj apicibiis late 
angulatis^ supra tuberculis paiyis, singulis circa septem^ dense pubes- 
eentibus obsitis. Long. 4 lin. 

Hab. Cochin-China. 

Differs from the ISTatal species, its only congener, in the large- 
size of the club of the antennae, and the equal distrihution of the 
pubescence ; this to the naked eye has a cobwehdike texture and 
colour. 

OcLADius Barani. 0. ovatus, niger, subnitidus, elytris maculis non- 
nullis (singulis circa quinque) ochraceis, e squamis piiiformibus con- 
densatis formatis ; rostro utrinque rude bilineatim punctato •, antennis 
ochraceis ; prothorace fortiter, praesertim lateraliter, sulcato-foveato ; 
elytris seriatim punctatis, punctis oblongis, distantibus, singulis setiilam 
gerentibus ; corpore infra squamositate ferniginea yestito ; femoribus 
tibiisque fortiter sulcatis. Long. 2 lin. 

Mab, Syria. 

This Tery distinct species of a South- African genus, which has 
had, hitherto, only one representative in the European fauna (in- 
cluding the countries bordering the Mediterranean), is named in 
memory of Grahriel de Baran, a most acute entomologist, and mj 
companion in many pleasant excursions in the south of France. 

Zejieedes. 

( Cryptorhynchinse.) 

Hmtmm validum, arcuatum, antice depressum ; serahes submedi- 
an», pone rostrum cito currentes. Antenna breves; sea^m 
crassiusculiis, ab oculum distans; funicidits articulis duobus 
basalibus brevibus, secundo ampliato, caeteris vaide transversis, 
ultimo clavm latitudine sequali ; clava obsolete articulata, sub- 
ovata, pubescens. Oculi laterales, tenuiter granulati. Pro- 
tlwrm amplus, apice productus, basi bisinuatus, lobis ocularibus 
obsoletis. M^tra subcylindrica, prothorace baud latiora. 
^edes breviuseuli ; femora valida, mutica ; ' tibia sulcatse, rect®, 
intus bisinuat® ; tard normales ; imgwiewli divergentes. Mima 
peetoralia pone coxas anticas terminata; mesoBternum cordi- 
'forme, antice semicirculariter excavato. Abdomen segmento 
secundo ample. . 

A remarkable genus, closely resembling and, in fact, allied to the 
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C'^liiiiaii Emiileurus dentines ; but from tlie form of tlie nieso stern uiii 
it sliould be placed next to tlie I^ew-Zealand Oreda, Wli. This is 
another example showing that Lacordaire’s subtribes do not always 
form natural groups. The mesosternum, however, is constructed 
differently from that of Oreda ; in the latter it is projected for- 
ward, hiding the point of the rostrum in repose, while in Ze- 
fieudes it is sloped backwards, with a sort of wing on each side to- 
wards the cox^ and the apex of the canal, therefore, open and 
indefinitely limited. One of the most marked characters of the 
genus is that the scape only extends about halfway to the eye 
from the point of its insertion ; another remarkable character is 
that the second joint of the funicle is larger than the first. The 
insect is one of Mr. Masters’s recent discoveries, and is found on 
decaying bottle-trees {Bterculia m^peMris), 

Zeneudes sterculi^. Z, oblongus, subcylindricus, fusciis, squamis 
concoloribus ochraeeisque maculatim sejimctim vestitus ; rostro capite 
daplo iungiore, nitidissime nigro, basi subgibboso et utrinque sulcato ; 
antennis piceis, rarissime setulosis, ciava excepta ; protborace longi- 
tudine latitiidiui jequali, pone apicem valde constricto, lateribns rotun- 
dato, disco carinulato ; scutello minuto ; elytris striato-punctatis, in- 
terstitiis latis convexis, apice rotundatis ; femoribus tibiisque sparse 
sqiiamosis. Long. 4-5 iin. 

Hab. Queensland (Gayndab). 

Cyamobolus bicinctus. C. ovaiis, niger, squamulis silaceis valde 
aclspersus, lineis dense albido-squamosis ornatus ; rostro dimidio 
apieali nitidissimo; antennis ferrugineis, fimiculo artieulo secundo 
quam primo quadrupio longiore ; protborace insequaliter sat vage 
piinetato., clorso antice versus latera lineis duabus notato ; scutello 
rotundato; elytris substriato-punctatis, punctis profundis oblongis, 
interstitiis sxibangustis, remote punctulatis, fascia basali alteraque 
pone medium sutiiraque versus apicem dense albido-sqimmosis ; 
corpore infra pedibusque squamis albidis adspersis. Long, 6 lin. 

JIab» Malacca. 

Compared with C. Sturmii, Boh., this species is less rugosely 
punctured, the strisB on the elytra nearly obsolete, and the dispo- 
sition of the white lines different. 

Cyamobolus subsellatus. (PL I. fig. 12.) C. ovalis, niger, albo 
varius j rostro crassiore, basi rugoso-punctato, apice vix nitido ; 
antennis piceis, funiculo artieulo secundo quam primo triplo longiore ; 
protborace subampliato, insequaliter tenuiter punctato, punctis albo- 
sqimmosh, interspatiis' Isevigatis; scutello dense silaceo; elytris 
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striato-puBctatis, punctis oblongis, approximatisj interstitiis paulo 
coEvexis, squamis eoncoloribiis adspersis, macula majuscEla commuiii 
basali, fascia pone medium siituraque versus apicem dense ockraceo- 
squamosis ; corpore infra pedibusque squamis ocliraceis adspersis 
femoribus posticis supra iinea ocbracea, e squamis condensatis formata^ 
munitis. Long. 6 lin. 

Hah, Saylee. 

The prothorax has a somewhat smooth appearancGj only inter- 
rupted by the punctures. 

Cyamobolus duplicatus. C. ovalis, niger, albo variuss rostro 
tenuiore, basi excepto, nitido ; autennis ferrugineis, funiculo articulo 
secundo quam prime vix sesquilongiore ; prothorace conico, punctis 
majoribus minoribusque intermixtis sat confertim impresso ; elytris 
striato-punetatis, punctis ovalibus, approximatis, interstitiis iatis, 
rugosis, irreguiariter pxmetatis, pone humeros macula magna rotuu*- 
data, et a medio lineis duabus, postice coajimctis, dense ocbraceo- 
squamosis ; rima pectorali magis eiongata | pedibus ochraceo-squamo- 
sis. Long. 6 lin. 

Hah. Saylee. 

The greater length of the pectoral canal extending to between 
the intermediate coxae must be regarded as exceptional ; all the 
species of Oi/amoholns have pale ochreous tarsi, and the scales are 
apparently more numerous under the femora, and, occasionally, 
also above, especially of the posterior pair. €. Marci, Boh., does 
not belong to this genus. The three species described above have 
longer legs, and particularly as regards the anterior pair, than 
either G. Dehmnii or O. Sturmii ; the sexes, as Lacordaire ob- 
serves, are pretty nearly alike, 

OxnOSTETHTJS. 

(Cryptorhynchin^B.) 

Mostrum fere rectum ; scrobes prEemedianse. OeiiU majusculi, ro- 
tiindati, antice approximati. Elytra basi prothorace baud latiora. 
Femora crassa, infra dentata ; tihiw subarcuata?, squamis decuni- 
bentibiis. Fima pectoralis pone coxas anticas terminata j me- 
mBtenvnmi fornicatum. Gcetera ut in Gyamoboh, 

The affinity is perhaps not so much to Cymnoholm as the habit 
and coioration would lead one to suppose. The character of the 
mesosternum youttisre) should place Gymmbolm near the Oryp- 
torhynehus allies ; but Lacordaire makes it an exception, and puts 
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it next to Eidhjrlimus, witli wMeh Oydostethm appears to liave 
more affinity. The ocular lobes leave the eyes nearly free in 
repose, 

Cydostethus solutus. (PL I. fig. 11.) C. ovalis^ niger, supra 
squamis concoloribus albisque signatus tectus ; rostro castaueo^ ca- 
pite dupio iongiore, tenuiter, apice xuagis puuctulato ; antenuis sub- 
piceis ; funiciilo articulis duobus basalibus longioribus, secundo quam 
primo longioi’e ; claTs magna elongato-obovata ; protborace subtiliter 
granulate, in medio linea alba ornato ; elytris striato-punctatis, prope 
siitiiram, prfueipiie dimidio basali, fortiter granulatis, margine basali, 
macula obliqua ante medium et postice linea maculari, aliquando ma- 
culis diiabus, albis ornatis ; corpore infra densissime albo-squamiiloso j 
pedibus sparse squamosis, tarsis aibo-pilosis. Long. 5 lin. 

Hah. Ceram. 

Cydostethus lineolatus. C. ovalis, fuscus, squamis concoloribus, 
griseis irroratus, griseoque signatus tectus ; rostro castaneo, punctis 
elongatis majiisculis minus adsperso j antennis subpiceis, funiculo ar- 
ticulis duobus basalibus brevioribus ; protborace lineis tribus ornato, 
minus subtiliter granulate ; elytris striato-punctatis, striis griseis, di- 
midio basali versus siituram fortiter gi’anulato, margine basali, macu- 
lisque (vel lineis) doabus griseis ornatis j corpore infra femoribusque 
basi densissime albo-squamulosis j tarsis albo-pilosis. Long. 5 lin. 
Hah. Amboyna; Tondano. 

The white markings in both these species are variable. 

SXEOTELUS. 

(CryptorhynehinsB.) 

Mlytra ad latera baud carinata. Mesosfemum fornicatum. Femora 
basi attenuata, infra dente parvo armata. Ccetera ut in Ekymhode, 

Cyamoholus Falleni^ Boh., is the type of this genus, whieh 
Lacordaire has referred to BJiyiichodes, Wh., chiefly on account 
of the pointed apex of the elytra. The characters given above do 
not, however, in my opinion, permit their association. 

Cechahia. 

(Cryptorhynehinse.) 

Hostmm rectum, cylindricum; scroles pr^medianse, oblique. 
Seapm hrevis, ociilum attingens ; funiculm elongatus, articulis 
ultimis transversis ; clam majuscula, distincta, Oeuli minus- 
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cull, leviter granulati. JProfhorax transversnsy apice tubiilatiiSj 
lobis ocularibus obsoletis. Elytra subcordiformia, basi protbo- 
race baud latiora, apice acuminata. JPecIes breves ; femora 
valida, sublinearia, infra dentata ; tiM^d breves, rectae ; tarsi ar- 
ticuio tertio late bilobo. Eima peetoralis inter coxas interme- 
dias protensa, apice cavernosa. Ahdoinen segmentis duobiis 
basalibiis valde ampKatis. Froeessus intercoxalis iatissimus. 

Eidliyrlmvus^ wbicb tliis genus resembles in its habit and straight 
rostrum, is at once differentiated by its pectoral canal terminating 
before the intermediate coxae, and the scape not nearly reaching 
the eyes. 

Cechania eremita. C. satiate ovalis, nigra, fusco-maciilatim albido- 
squamosa ; eapite prothoraceqne sejunetim sqiiamosis ; rostro anten* 
nisque piceo-ferrugineis, funiculo articulo basali qiiam seciindo fere 
duplo longiore ; eljtris sulcato-punctatis, sulcis inter puncta nitidis ; 
corpore infra pedibusqiie fermgineis, sejunetim albido-squaiiiosis. 
Long. 2 iin, 

Hab, Japan (Nagasaki). 

JSCHMITEA. 

(Cryptorhynebinse.) 

Rostrum breviusculum, paulo arcuatmn ; scrohes medians. Fimi- 
culm brevis; clava valida, ovata, distineta. OcuU mediocres, 
leT^iter granulati. FrotJiorax transversus, apice tubulatus, lobis 
ocularibus obsoletis. Elytra subcordiformia, protboraee basi 
baud latiora, apice acuminata. Femora erassa, infra eanalicii- 
lata et dente niediocri instrueta ; tibim sulcatae ; tarsi normales. 
Mima peetoralis inter coxas anticas terminata. Ahdo-nien seg- 
mentis duobus basalibus valde amphatis. Frocesstis intercoxalis 
Iatissimus. 

Another Eutliyrlimus form, but very distinct, if only on account 
of its canaliculate femora. In the species here described the me- 
tasteriium is a little concave and slightly ridged on each side 
between the intermediate and posterior coxse. The scales are 
perfectly round and imbedded, as is usual in most of the allied 
genera, in the derm, and only very slightly separated from one 
another. , 

JScHMUEA EMYS. , JS, fusca, ' omnitio sat dense albido-sqimmosa ; 
rostro' eapite vix longiore, basi griseo-squamoso, reliqiio castaneo ; 
aiitennis rnfo-testaceis, funiculo articulo basali crasso, quam secundo 
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clupio loBgiore, cjeteris transversis ; protliorace fortiter transverse; 
scntello praictiformi ; elj^tris siilcatis, interstitiis late planatis ; taisis 
rEfo-fiilvis, Long. IJ iin. 

Ha&. Singapore. 

Orochlesis maculosa. 0. eiliptica. fusca^ maculatim griseo»sqna« 
mosa; rostro breviusculo, castaneo, tenuiter pnnctulato; antemiis 
nitide ferragineis ; funicnlo articulis duobus basalibus Eequalibns; 
clava distincta; protborace subeonico, vage granulato, vittis tribus 
indistinctis notato ; scutello nigro,, minuto : elytris oblongo-cordatis^ 
striato-pimctatisj pimctis grossis, ovalibus, interstitiis convexis ; tarsis 
articnlo tertio vaide dilatato. Long. 2f Iin. 

Hab, Salwatty. 

Differs from tbe normal forms of Orochlesis in its more cordi- 
form elytra. 


Odosyllis. 

( Oryptorhynebinse.) 

Mostrum panlo arciiatiim, sat breviusciilEm ; scroles siibmedianaf, 
obliqine. Scapus brevis ; funicidus articulis ultimis transversis ; 
clam ovata,, pubescens. OcuU rotundati, tenuiter granulati. 
Frotlwrax late transversus, utrinque fortiter rotundatus, apice 
tubulatus, lobo scutellari producto, lobis ocularibus aut modice 
prorainulisj aut fere obsoletis. Bcutellum elevatum, esquamosiim. 
Elytra cordiformia, basi protborace baud latiora> apice acumi- 
nata, Fedes antic! majores ; valida, sublineariaj infra 

dentata ; tibim breviusculae, compressae, arcuatae ; iarsi articulo 
tertio late bilobo. Fima pectoralis pone coxas anticas pro- 
tensa, apice cavernosa. Abdomen segmento secundo ampliato. 
Frocessus intercoxalis modice latus. 

The species of this genus have a short compact body with a 
broadly oval outline, and the upper surface more or less studded 
ivitb minute granules,, those on tbe interstices of the elytra 
irregularly arranged in from one to three rows. The ocular lobes 
are subject to disappear ; but they are sufficiently well marked in 
O. utomaTim and 0. terfena. Ffedymora {ante^ vol. xi. p, 209) dif- 
fers from this genus in its pectoral canal, open at the apex and 
passing beyond the intermediate coxse, being thrust, as it were, 
into the metasternum. 

Obosyllis congesta, fPl, 1. fig. 5.) 0. nigra, sejimctim, elytris 
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macElatim griseo-squamosa 5 rostro modice elongate, pieeo, apicem 
versus subtiiiter punctulato; antennis piceo-ferrugineis, funieulo 
articulis diiobus basalibus elongatis, longitudine eequalibus; clava 
subadnata; protliorace granulis nitidis sat sparse adsperso; scu- 
tello oblongo, parte apicali subcuneiformi ; elytris sulcatis, interstitiis 
parum convexis, granulis subbi- vel triseriatim ordinatis ; femoribus 
magis linearibus, dente minute instructis ; tibiis posticis apice biun- 
cinatis. Long. 4J lin. 

Hah, Tondano. 

Odosyllis atomakia. 0. nigra, albido-squamosa ; rostro eastaneo, 
apieem versus impunctato 5 antennis nitide testaeeo-ferrugineis ; fii- 
niciilo articulis duobus basalibus cieteris conjunctimduplobrevioribus, 
secimdo primo longiore ; clava adnata ; protborace granulis minutis 
opacis sparse adsperso; scutello nigro; elytris sulcatis, interstitiis 
convexis, in medio granulis minutis nitidis uniseriatim ordinatis ; tibiis 
anticis valde eompressis. Long. 3 lin. 

Hab, Singapore. 

Odosyllis granulicollis. 0. nigra, sparse griseo- squamosa; 
rostro eastaneo, apieem versus impunctato ; antennis nitide testaeeo- 
ferrugineis; funieulo articulis duobus basalibus caeteris conjunctim 
longitudine sequalibus, secundo primo longiore ; clava distincta ; pro- 
thorace confertim granulate, granulis majoribus minutisque inter- 
mixtis; scutello nigro ; elytris sulcatis,. interstitiis latis, vix convexis, 
granulis oblongis nitidis subbiseriatim ordinatis : abdoraine sat dense 
squamoso ; tibiis anticis longioribus, minus eompressis; tarsis sub- 
feiTugineis. Long. 3 lin. 

Hah. Tondano. 

Odosyllis vitiosa. O. nigra, fusco-squamosa, obscure macuiatim 
ochraceo-varia ; rostro eastaneo,’ apieem versus tenuiter vage puactu- 
lato ; antennis testaeeo-ferrugineis ; funieulo articulis duobus basali- 
bus caeteris conjunctim multo brevioribus; clava subadnata; protbo- 
race granulis minutis subnitidis vage adsperso, vittis tribus ocbraeeis 
obscure notato ; scutello nigro ; elytris sulcatis, interstitiis convexis 
in medio subseriatim granulatis;' corpore infra feraoribusque sejunctim 
ocbraceo-squamosis ; tibiis anticis param arcuatis ; tarsis subferru- 
gineis. Long, 2 lin. 

Hah, Waigiou; Saylee. 

Odosyllis terrena. 0. fusca, sejunctim griseo-squamosa, protbo- 
race squamis concoloribus vario ; rostro tenuiore, piceo, sparse sub- 
tiiiter punctulato ; antennis nitide femigineis ; funieulo articulis duo- 
bus basalibus brevibus, cseteris sat valde transvereis; clava distincta, 
valida, breviter ovata ; protborace 'granulis plurimis nitidis adsperso; 
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elytris siilcatis, iiiterstitiis convexis, granulis nitidis subbi- vel trise » 
riatim ordisiatis | femoribus dente magno ai’matis. Long. SJ lin. 
Hab, Menaclo. 

Odosyllis ibroeata. O. nigro-fusca, sejunctim griseo-sqnamosa, 
protborace sqiiamis concoloribiis vario ; rostro piceo snbtiliter piinctu- 
iato ; aiitennis nitide feiTUgineis ; funicnlo articulis diiobus basalibus 
sat longiuseulis, longitudine fere sequalibus, ca3teris transversis ; 
claya adnata, breviter ovata ; protborace granulis plurimis nitidis acl- 
sperso, disco basi iitrinque squamis ochraceis magis confertis signato ; 
scutello ovato ; elytris sulcatis, interstitiis convexis, granulis oblongis 
nitidis uni- vel siibbiseriatim ordinatis; femoribns dente mediocri 
armatis. Long. 3 tin. 

Eab, Sayiee. 

Closely resembles the last, but alia) witbi a shorter 

rostrum, a longer funicle, and an ovate scutellum. 

Pelephicus. 

(Cryptorbyncbinee.) 

Bmtrmn elongatum, arcuatum ; scrobes mediansB, obliquse. Mim- 
cuius articulis quatuor ultimis submoniliformibus ; dam ob- 
longa, subcylindriea, tomentosa. Oatdi rotundati, subtenuiter 
graniilati. FrotJiorax transversus, - apice tiibiilatus, lateribus 
postice subito verticalis, lobis ocularibus prominulis. Scutelhm 
elevatum, pmictiforme. Elytra cordiformia, basi protborace 
baud iatiora, apice acuminata. Fedes ut in Odosyllide, Fima 
pectoralis ad coxas intermedia^ protensa, apice subaperta. Ab- 
domen segmento secundo ampliato. Frocessus intercoxalis 
angustus. 

One of tbe peculiarities of this genus is tbe sudden deflection 
of tbe sides of tbe protborax posteriorly, and in consequence pre- 
senting a sharp angle at tbe part, below wbicb the side is deeply 
excavated, apparently for tbe reception of the anterior femora. 
In other respects it differs from Odosyllis in the cylindrical form 
of the club of tbe antennse, and in tbe longer pectoral canal nearly 
open at tbe apex. 

Pblbphicus stigmaticus. P. fuseus, squamulis coBcoloribiis gri- 
seisque, vage intermixtis, vestitus ; capite supra oculos maculis tribus, 
e squanmlis minoribus late griseseentibus coadensatis, oraato ; rostro 
mtide ferrugineo, teauiter vage punctulato ; antennis testaceo-ferm- 
gineis, foniciilo articulis duobus basalibus longitudine sequalibiis ; 
protborace supra siihplanato, apice abrupte tubulato, dorso granulis 
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panels vix nitidis munito; elytris sulcatis, interstitiis latis, modice 
convexis ; tibiis anticis intus longe ciliatis. Long. 3 lin. 

Hab. Saylee. 

Endymia gem in at a. JB. subelliptica, grisea, sqnamis griseis fiiscis- 
que sejimctim vestita; rostro protborace paulo longiore, castaiieo^ 
fere impuiictato ; antennis pallide castaneis ; funiciilo articulo primo 
quani secundo iongiore; elava funiciilo paulo breviore^ protborace 
subconi CO, lobis ocularibus vix prominulis, dorso {daga variegata fusea 
ornato ; elytris substriato-punctatis, singulis in medio plaga fiisca iri- 
determinata notatis ; corpora infra pedibusque griseo-squamosis, bis 
fusco-subannulatis. Long. 4 lin. 

Hab, Batcbian. 

I bave onlj tbe female of tbis species, wbicb differs from tbe 
corresponding sex of H, vipio in being miicb broader, more con- 
vex, and tbe club of tbe antennse decidedly shorter tbaii tbe 
fimicie. 


Beeosieis. 

( CryptorbynebinsB.) 

Mosfrmn attennatnm, elongatum, arcuatum ; serohes submediaiise, 
obiiquse. Funiculus articulis duobns basalibns snbsequalibns, 
obconicis, qiiatnor vel quinqne nltimis moniliformibus, in elavam 
quasi continiiatis, sed clava distincta, ovata, articulata.' OcuU 
grosse granulati. Frofhorax subconicus, ntrinque paulo rotun- 
datus, lobis ocularibus prominulis. Scutellum esquamosum, 
rotundatum. Elytra oblonga vel oblongo-ovata, protborace 
paulo latiora. Femora clavata, infra dente magno instructa; 
tihim flexuosse, squamosse, baud sulcata ; tarsi normales. Mima 
pectorabs inter coxas intermedias protensa, apice aperta. Ab- 
domen segmento secundo ampliato. 

Cyamobolus Mard, Bob., belongs to tbis genus, wbicb is at once 
differentiated from Cyamobolus by its clavate femora armed with 
a large, angular tootb ; and tbe pectoral canal nearly extending to 
tbe posterior border of tbe intermediate coxae places it nearer 
Weehyrus and Macromertis ; ^ tbe former genus, however, may, on 
tbe other band, be thought nearer Cyamoholm on account of its 
subiinear miitic femora. 

Berosieis picticollis. (PL I. fig. 9.) B, fuscus, sqimmulis braimeo- 
' griseis omnino dense tectus, squamis majoribus adspersus j rostro apicem 
versus valde remote punctulato; funieulo suticulis duobus basalibns 
brevibus ; protborace in medio linea elevata nnda notato, disco plaga. 
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magiia tete fiiscEj utrinque pallide marginata, omatOj lateribus vage 
pimctatisj basi macula fiisca notatis ; elytris obloiigis, striato-foveo- 
latis^ iuterstitiis angustis, macula arcuata indistmcta, communis fiis- 
ceseeute, ante apicem signatis. Long. 5i lin. 

Hab. Sarawak. 

Beeosiris violatus. jB. angustior, niger, squamulis griseis dense 
tectus setulisque inter] eetis ; rostro multo tenuiore, apice vage tenu- 
iter punctiilato ; funieulo articulis duobus basalibus fere seqiialibus^ 
tertio quartoque ovalibus; prothorace baud carinato, dorso in medio 
fiisco et crebre fortiter punctato ; elytris oblongis, substriato-foveatis^ 
singulis parum pone medium macula fusca notatis; corpore infra 
pedibusque siibalbido-squamosis, tibiis basin versus annulo fiisco va- 
riegatis. Long. 5 lin. 

Hub, Java. 

Berosiris cribratuS. jB, minus elongatus, niger, squamulis macu- 
latim griseis dense tectus ; rostro teniiato, obsolete punctato ; funi- 
culo ut in prsecedente ; prothorace in medio carinato, crebre fortiter 
punctato ; elytris profunde fortiter seriatim punctatis, maculis non- 
nullis albis ornatis; abdomine segmento basali fortiter punctato; 
femoribus tibiisqiie fusco subannulatis ; tibiis posticis elongatis. Long. 
45 - lin, 

Hab. Sarawak. 

Berosiris hepaticus. B. niger, squamulis rufo-brunneis dense 
tectus ; rosti’O minus tenuato, subtiliter punetulato ; funiculo iongi- 
useulo, articuio secimdo quam prime longiore, tenio quartoque sub- 
obeonicis; clava sat majuseula; prothorace vage punctato, in medio 
cariniilato ; elytris obiongis, basi paulo depressis, lateribus subparai- 
leiis, vis striatis, punctis incouspicuis seriatim impressis, singulis plaga 
niagna oblonga ad medium extensa ornatis j abdomine fortiter sub- 
vage punctato ; pedibus concoloribus. Long, 6 lin. 

Mab. Tondaiio. 

The preapical callus is strongly marked in this species. 

Berosiris devotus. B. ovalis, niger, squamulis albidis, supra fus- 
cescenti varius, omniiio dense tectus ; rostro tenuato, tenuiter puiictu- 
lato j funiculo articuio secundo ‘pyriformi et quam prime longiore, 
tertio ovali ; prothorace vage fortiter punctato, baud carinato ; elytris 
oblongo-coi’ilatis, substriato-punctatis, interstitiis latiusciilis ; abdo- 
mine vage sat fortiter punctato. Long. 6 lin. 

Hah, Goram. 

Lobotrachblus stigma. L. breviter eilipticus, niger, nitidus, supra 
fere esquamosus, infra lateribusque prothoracis dense niveo-squamosis ; 
rostro prothorace vix breviore, fermgineo, niveo-squamoso ; antennis 
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fiilvis, ciava breviter ovata, quam funiculo multo latiore ; protboraee 
tmBSverso, subconico, lobo scutellari squamis elongatis niveis dense 
tecfco j elyfcris sulcato-punctatis, subtiliter sparsim albo-piiosisj postice 
et pone scntellum. magis condensatis 5 femoribus infra dente acnto 
tarsis subdavis. Long. 1 iin. 

Sab. Australia (Gayndab). 

This species is interesting as the only representative at present 
known in Australia (and the discovery of which we owe to Mr. 
IMasters) of what is evidently a numerous group iu the Malay 
archipelago. 

Lobotrachelus plagiatus. -L. breviter ellipticus, niger^ siibnitidus, 
squamis elongatis niveis vestitus, supra plagis nudis notatiis ; rostro 
niveo-squamoso ; antennis fulvis, ciava oblonga, angiista 5 prothoraee 
transverse, siibconico, iobo scutellari triangulariter produeto, in medio 
plaga magna denudata obsito ; elytris sulcato-punctatis, pone humeros 
plaga magna rotundata, alteraque commimi ad apicem notatis ; cor- 
pore infra sat dense niveo-squamoso ; femoribus minns squamosis, 
intermediis infra dente fere obsoleto ; tarsis subfiavis. Long. 1 Iin. 
Hab. Flores. 

Lobotrachelus linteus. L. elliptlcus, niger, squamis piliformibus 
aibis sat sparse vestitus, supra plagis esquamosis notatus; rostro 
niveo-squamoso; antennis fulvis, ciava ovali; prothoraee modice 
transverso, basi in medio plaga magna denudata obsito, lobo scutel- 
lari acuto; elytris sulcato-punctatis, interstitiis squamis biseriatim 
ordinatis, pone humeros plaga magna subtransversa alteraque prae- 
apicali ad latera notatis ; eorpore infra magis dense squamoso 5 pedi- 
bus fuscis, vel ferrugineis 1 femoribus anticis dente cariniformi, inter- 
mediis et posticis dente acuto, instructis; tai’sis subfiavis. Long, 
i lin. 

Sab. Macassar. 

Eemarkable for the cariniform tooth, of the anterior femora. 
The scales are more scattered than in the last, and completely 
pilifoxuB. 

Lobotrachelus albirostris. L* subeilipticus, fuscus, supra pedi- 
busque squamis piliformibus aibis sat sparse vestitus ; antennis fiilvis, 
teniiioribus, ciava ovata acuminata ; prothoraee ' modice transverso, 
lobo scutellari obtuso, lateribus infra dense squamoso ; elytris magis 
elongatis, sulcato-punctatis, interstitiis squamis biseriatim ordinatis ; 
eorpore infra sat sparse squamoso ; femoribus omnibus dente paiTo 
instructis. ' Long, 1 lin. 

Bab. Macassar. 

There is a remarkable rounded hollow oceiipTing a large part 
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of tbe last abdominal segment in mj specimen, wbieli may perliaps 
be sexual ; there is also a slightly elevated longitudinal line on the 
metasternuni. 


Beephiope. 

(IsorhynchiiiSD.) 

Mostrmn subteniiatum, apieem versus latius ; soroles submedianae. 
Oeuli subovati, antice supra paulo approximati, fortiter grami- 
lati. Scapiis oculum baud attingens ; 7-articulatus, 

articulo priino crassiore, ceteris a seeundo gradatini latioribus ; 
clam ovata, distincta. JProtJiorax transversus, conicus, basi bi- 
sinuatus. Bcii-tellum distinctum. Eli^tra obovata, basi protho- 
race parum latiora, humeris obsoletis. Mima pectoralis inter 
coxas intermedias terminata, apice paulo cavernosa. Femora 
sublinearia, infra canalieulata et dente minuto instructa ; tiUce 
compressae, arcuat© ; tarsi normales. Abdomen seginento se- 
cundo quani tertio manifeste longiore, segmentis intermediis ad 
latera band arcuatis. 

Tbe second abdominal segment is intermediate in length be- 
tween the two extreme forms in the species serving as the type of 
of this genus ; here, therefore, it is probably only a transitional or 
speciic character. The affinities of the genus are not very ob- 
vious ; and it is possible a better place may be found for it. 

Brephiope castanea, B , rufo- velaliquando fasco-castanea, nitida; 
rostro prothorace paulo longiore ; funiciilo articulis quinqiie ultimis 
valde transversis ; oculis nigris 5 prothorace subreticulatim punctato ; 
elytris ante medium latioribus, siiieatis, sulcis indistinete lineatim 
punctatis, interstitiis planatis, uniseriatim subtiiissime pimctulatis, 
singiilis in medio squamuiis oblongis niveis condensatis maculatis; 
eorpore inlra sparse punctulato, segmentis tertio qiiartoque abdominis 
punctis majusculis in serie unica transxersim dispositis ; femoiibus 
punetatis, pimctis singulis squamulis albis repletis. Long. 1| iin. 
EMb, Sulaj Ceram, 


Metetra. 

(Isorbjnehinfe.) 

Rostrum parum incrassatum, apieem versus sensim latius. Bima 
pectoralis lata, profunda, postice in niesosterno bene limitata. 
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Tarsi lobis articnli tertii baud diyergentibus. Gastera ut in 

Lobotraclielo. 

In the species described below the legs are shorter and the pro- 
thorax proportionally larger than in Lohotraclieliis, with which 
genus, however, it agrees in the remarkable character of ha\ing 
the inedi-basal portion of the prothorax prolonged so as to cover 
the scutellnm. 

Metetka sutuealis. M. eiiiptica, nigra, nitida, sutura lineaque 
lateraii eb'trorum niveo-squamosis ; rostro toto capiteque inter oculos 
carinatis, illo piceo, sat confertim oblongo-punctato j antennis fulvis ; 
funiculo articulo primo quam secundo paulo longiore, cseteris brevibus, 
gradatim incrassatis ; prothorace longiore quam latiore, modiee eon- 
fertim punctato ; elytris fortiter sulcato-piinctatis, interstitiis setulis 
albis minutis sparse vestitis ; corpore infra niveo-squamoso ; pedibns 
piceis; femoribus dente modiee elongate instructis ; tarsis folvis, 
articulis tribus basalibiis conjimctim elongato-triangularibus. Long, 
lllin. 

Rah, "Waigiou. 

Telephae strigilata. T. ovalis, rufo-fusea, pilis albis vel oclira- 
ceis sparse vestita ; antennis subtestaceis ; oeulis minoribus ; protbo- 
race modiee transverso, crebre punctato, callo lateraii magis limitato ; 
elytris utrinque mediocriter rotundatis, sulcato-punctatis, basi, pone 
medium apieeque pilis albis longiusculis obsitis, faseias tres indeter- 
minatas formantibus; abdomine segmento secundo valde ampliato. 
Long. 1 1 lin. 

Hah. Batchian; Sarawak. 

The genus Tele^liae (mite, vol. x. p. 487) must, I think, be 
placed with the Isorhynchinge. Lacordaire says that the only 
absolute character which separates that group from the Zjgo- 
pinee is found in their ^'perfectly cylindrical rostrum.^’ I confess, 
however, failing in most eases to appreciate this subtle distinc- 
tion ; as a rule, perhaps, the rostrum of the Zjgopinse is more 
subulate, and the eyes occupy a greater portion of the head, at 
least in the more typical species. One of the best characters 
seems to be that the eyes are uncovered in repose. They have each 
a seven-jointed, funicle and a small scutellnm, in two genera 
covered by an extension of the prothorax. As a rule, the species 
are either naked or partially covered with loosely set narrow or 
liair-like scales, more or less assuming the form of pubescence. 
All the members of the Isorhynchina here described (and there 
are a few more) are, except one, due to Mr. 'Wallace's researches ; 
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the exception is the only instance of the occurrence of this group 
ill Australia. Telepliae itself might be taken for one of the Prio- 
nomerinEB ; but it may be at once distinguished, inter alia, by the 
anterior coxsb not being contiguous. The species described above 
differs from T. laiicollis in its oval outline, the lateral calks on 
the prothorax tuberculiform, tbe protborax itself considerably less 
transverse, &c. ; the hairs on the elytra are confined to the inter- 
stices as in the other species, and give the parts they cover a stripy 
appearance. 

Telephae con GRETA. T. ovalis, nigra, sparse maculatim niveo-pilosa ; 
rostro protliorace paulo breviore, basi sat rude punctato ; antemiis 
subtestaceis ; oculisampliatis ; prothorace subtransverso, crebre punc- 
tate, cailo lateral! producto et niveo-piloso ; elytris convexiusculis, 
siilcato-punctatis, macula communi pone scntellum, tribus alteris 
apicem versus sitis, niveo-pilosis ; femoribus antieis majoribus ; tibiis 
anticis brevibus ; tarsis piceo-testaceis. Long.. IJ lin. 

Mob. Batchian. 

Telephae luctuosa, T. late ovalis, nigra, elytris sparse maculatim 
niveo-squamosis j rostro protborace paulo breviore, basi sat rude 
punctato ; antennis piceo-testaceis j oculis modice ampliatis ; protho- 
race modice trails verso, crebre punctato, callo lateral! obsolete ,* elytris 
in medio paulo depressis, vel fere excavatis, sulcato-punetatis, basi 
maculis quatuor ornatis, soil una utrinque bumerali, et diiabus sutura- 
iibus commimibiis, quarum una media, altera apicali, obsitis ; femori- 
bus anticis minus ampliatis; tibiis anticis magis elongatis, tarsis 
piceo-testaceis. Long. 2 iin. 

Had. Batchian j Giiolo; Sarawak. 

Telephae benticollis. T. late ovalis, nigra, sparse maculatim 
niveo-squamosa ; rostro prothorace paulo breviore ; antennis fuscis ; 
prothorace subtrans^'erso, crebre punctato, utrinque dente mammilii- 
formi, pilis niveis tecto, instructo; scutello niveo; elytris siilcato- 
punctatis, basi, interstitio septimo in medio, vittaque suturali ad 
apicem niveo-squamosis ; femoribus anticis magis ampliatis, dente 
magno armatis; tibiis sat elongatis; tarsis fulvo-piceis. Long* 2 
iin. 

Hab. Dorey; Sarawak, 

Telephae metata. T. ovalis, nigra, maculatim niveo-squamosa, 
scil macula utrinque basi prothoracis, eljtrisque maculis octo, quarum 
diiabus commiinibus suturalibus, una basali, altera media, et tribus 
singulo elytro; prothorace confertim tenuiter punctulato; elytris 
leviter sulcato-punctatis, interstitiis planatis sparse albido- pilosis ; 
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coFpore iufra nigro, metasterno utrinque niveo-maculato ; tardsfulvis. 
Long. 1-J lin. 

Hab. Batchian. 

Telephae REPETiTA. T, ovalis, nigraj sparse griseo-sqiiamiilosaj 
rostro, pedibiis antemiisque riifo-castaneis, illo protliorace breviore, 
nitidoj basi solum subtiliter pimctukto ; protliorace subtransverso, late- 
libiis rotundato, baud cailoso j ely tris modice convexis;, .sulciito- puncta- 
tis^ iuterstitiis planatis, basi, parum pone medium, apiceque squaiiiulis 
sat dense obsitis faseias tres bene determinatas forinantibus ; tibiis 
anticis brevibiis, valde arcuatis. Long. 1 J lin. 

Hab, Sarawak. 

Tlie iinderparts are in a fresh state probably covered with round 
silvery scales ; there are indications of this in other species. 

Telephae selligeea. T. ovalis, fiisca, supra sat rude sqnamulosa ; 
capite niido, crebre tenuiter puuctulato ; rostro protborace breviore ; 
antennis testaceis ; oculis majusculis, fere contiguis ; prothorace sub- 
transverso, lateribus rotundato, baud cailoso ; elytris supra depressis, 
sulcato-pimctatis, dorso plaga magna medio, apice lateribusqiie 
griseis ; pedibus piceis ; tibiis tarsisque paliidioribus ; tibiis anticis 
longiuseulis. Long. ]§ lin. 

Hab. Sarawak. 

Othippia. 

(Isorhynchinse.) 

Mostnim mediocre, apicem versus lathis, basi longitiidinaliter 
aiigulatiiiii. Aniemim submedianse; funiculo articnlo basali 
iiicrassato, cateris tennatis, gradatini' erassioribus ; 'clava dis- 
tiiicta. OcuU inagni, ovati vel rotundafci, antiee approxirnantes. 
Hroiliorax transversus, subconiciis, iobo sciiteliari pauio pro- 
ducto. Bciitelhm distiiictuni. Elytra cordiformia, basi' pro- 
thorace hand iatiora, pygidium obtegentia. Eeien iiiedioei‘es ; 
femora modice elongata, valida, suhlinearia, infra dente teixiiato 
iiistructa ,* tilled breviusculse, reetm, ealcaratffi ; tarsi artieulo 
primo oblongo-triangulari, seenndo bre>*i, tertio lato, bilobo, 
ultimo minnseulo ; ung%mulis parvis. Mima pectoralis ineso- 
sterno terminata. Abdomen segmento secun'do breviuscuici. 

In the first three species described below the, eyes are narrowed 
beneath, and the end of the pectoral canal is ■ distinctly marked by 
a raised semicircuiar margin. , Patches of snow-white sc«ales on 
the upper niargin of the hind femora occur in most of the speci»:'s 
of this genus. 

niNN. JOUEN.- — zoonoax, tol, xii. 


4 
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Othippia distigma, 0. nigra, subnitida, temiiter pilosa, protliorace 
iitrinque macula magna basali, apiceque elytrormii rufo-ocliraceis ; 
rostro piceo-fuseo, carinulato, apicem versus manifeste latiore ; an- 
tennis fiilvis ; fimiciilo articulo basali iongiore, crasso, reliquis brC” 
viiisculis, loiigitudine subsequalibus et gradatim crassioribus ; pro- 
tliorace im])imctato, in medio parciiis piloso; elytris late siilcatis, 
iiiterstitiis planatis ; corpore infra fusco ; abdomine segmentis tribiis 
iiitermediis longitiidine fere asqualibus ; pedibus parce pilosis ; tarsis 
Mvis, Long. 1 J iin. 

Had. Sarawak. 

The appressed hairs in this species are only seen under a very 
strong lenSj and they appear whitish and silky against the 
light. 

Othippia jubata. 0. fuses, pilis ocbraceis sejimctim vestita ; capite 
rostroqiie piceo-testaceis, hoc carinulato et. apicem versus paulo 
latiore I antennis fulvis; fiiniculo articulis secuiido tertioque con- 
junctim primo longioribus ; clava breviter ovata ; protliorace dimidio 
basali in medio alte fasciculato-eristato ; scuteilo conspicuo ; elytris 
late siilcatis, iiiterstitiis planatis, sutura ante medium dense fascicula- 
tis; corpore infra eastaneo-fusco, verisimiliter niveo-squamoso ; 
abdomine segmento seeimdo fere obtecto; pedibus nifo-testaceis, 
parce albido-squaiiiosis. Long. IJ Iin. 

Saraw’ak. 

I hare only one example of this very distinct species, which, 
when fresh, is probably rather closely covered above with coarse 
ocliraceoiis hairs. 

Othippia proletaria. O. breviter elliptiea, nigra, squamositate 
subgrisea, squamis interjectis, vestita; rostro ferrugineo, vei nigro, 
modice arcuato ; antennis fulvis ; fimiculo articulo primo secimdo 
Iongiore, cceteris breviusciiiis, clava breviter ovata ; protliorace trans- 
verso, medio supra scutellum suberistato, lobo sciitellari rotundato ; 
elytris suleatis, basi circa scutellum paulo depressis ; corpore infra 
sat dense albido-sqiiamoso ; femoribus intermediis et posticis fere 
obsolete dentatis. Long. lin, 

Ifad. Sarawak. 

This species is covered with a somewhat deciduous greyish sort 
of sqnamosity like some saccharine exudation. 

Othippia funebkis. O. nigra, nitida, subnuda ; rostro basi quinqiie- 
siiicato ; antennis fulvis : funiculo articulis tribus basalibiis longitudine 
fere aequalilxis ; protliorace transverso, crebre piinctato, pone apicem 
fortiter coiistricto ; elytris sulcato-punctatis, iiiterstitiis siibtilissime 
pilosis, in medio sat vaide convexis, regioiie scutellari depiessis. 
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macula basali circa scutellum liueaque siituraii pone medium albo- 
pilosisj corpore infra aibo-squamoso. Long. 1| lia. 

Hah. Ceram, 

Othippia podagric a. 0. fiisca> opaca^ subnucla, protliorace nitide 
nigro ; rostro castaneOj basi iongitudinaiiter angnlato ; «aiQteaiiis falvis^ 
funieulo tenaiore, articulo secundo quam piimo iongiore ; protliorace 
minus transverse, sparse punctuiato, baud constricto ; elytris sul- 
cato-punctatis, interstitiis tenuiter pilosis, in medio convexis, singulis 
maculis pams tribus niveo-pilosis ornatis, scil. una basali prope 
scutellum, uaa ad iatera fere in medio, tertiaque apicali ; corpore 
infra albo-squamoso 5 tarsis posticis articulo primo elongato-ampliato. 
Long, 1 1 lin. 

Mab, MysoL 

This and the preceding species are inncli alike in appearance, 
but are strongly contrasted in nearly all the characters here given. 
The form of the basal joint of the posterior tarsi is probably de- 
pendent on sex, 

Egiona. 

(Isorhynchinse.) 

Mostrim basi rotundatum. Antenncd articulo basali funiculi baud 
incrassato, secundo longiusculo, vix tenuiore. Fy^idium libe- 
rum. €€eteris fere ut in Otlcwpia, sed femoribus minus elon- 
gat is. 

In many respects this genus is allied to the preceding j but the 
tliree characters here given will not allow of their being con- 
joined. The eyes in the species described below have extremely 
minute facets. The dark bands seen in the figure are the un- 
covered portions of the derm. 

Egioka DiETA. (PL in. fig. 2 .) E, rufo-castenea, variegatim albido- 
squamosa ; rostro subvalido, sat confertim punctuiato, leviter piloso 5 
antennis testaceis ; clava parva, oblique articulata ; protliorace crebro 
punctato, supra squamis piliformibus sparse vestito, ad Iatera magis 
squanioso ; seutelio parvo ; ety tris profunde siilcatis, regione scutel- 
iari fasciisque duabus magnis — una mediaaa, altera apicali — a squamis 
condensatis formatis, notatis, apicibus vaide rotundatis } corpore infra 
fusco ; pedibus sparse pilosis. Long. 1 J lin. 

Hub. Macassar. 

PsEisnonEA. 

(Isorhynchinse.) 

Mostrum validum, a basi ad apicem gradatim latius ; probes pr®- 
median®. €euli rotundati, antice approxiinati, tenuiter granu- 

4i* 
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lati, ociiium vix attiugens ; fmiculus articulo primo 

ampiiato, C83teris gradatim brevioribus et crasaioribus ; clcwa 
ovata distincta. I^rotliorax parvus, transversus, basi parum ro- 
tiiiidatus. 8cuiellum distinetuni. Mlytra trigonata, convexa, 
protliorace basi multo latiora. Fectus brevissimum. Coxcb 
antic£e parum sepai'atae, intermedi^e disfcantes. Femora modice 
eloFigata, iiicrassata, hand canalieulata, infra dente valido iii- 
striicta ; subrectsa, apice mueronatge ; tarsi articulo ultimo 
elongato. AMomen segmentis tribiis intermediis gradatim 
paulo' brevioribiis, ad latera arcuatis. 

The shortness of the pectus brings the rostrum in repose 
directly against the anterior coxse, and not to pass between them, 
as in some other genera of this group, owing to their contiguity, 
or nearly so. The eyes are almost frontal. The affinities of the 
genus are not very evident. 

PsENiCLEA PUELLARis. F. tota nitide fulva, mandibiiiis nigris ex- 
ceptis, esquaiuosa ; rostro prothorace baud longiore ; antennis paliidi- 
oribus ; prothorace utrinque vix rotuiidato, basi latiore, sparse 
puiicfcato ; elyths basi prothorace sesquilongiore, valde couvexis, 
leviter suleatis, sulcis fortiter punctatis, interstitiis parum convexis ; 
metastenio antice proeessuque intereoxali fortiter sparse punctatis, 
reliquis iropuiictatis. Long. If lin. 

Eah, Dore3^ 

Pakigeka- 

(Isorhynchinse.) 

Mostriim suhtenuatum (vel paulo incrassatum, arcuatum, apicem 
versus parum dilatatum ; serohes submedianm. Oacli medio- 
cres, rotiindati, antice approximati, fortiter graiiulati. Sca_pm 
gracilis ; funiciihts articulo prime ampiiato, seeundo longiiis- 
culo, cceteris obconicis; clava distincta. Frotlioraiic conicus, 
basi ampllatiis, bisinuatus. Setifellum distiuctum. MlyPm 
cordata, prothorace multo latiora, humeris obliqua. Fectm 
canaliculatuin. Coasee anticae basi approximatee. Femora sub- 
liiiearia, infra dentata ; tibiee subsuicatte, fieiuos.g&, vel inter- 
medite reefcm, apice calcaratte. AMomen segmentis duobus 
basalibus anipliatis. Corpus convesum, subrhomboideuin, liBvi- 
gatum. 

The pectoral canal is limited behind by the anterior coxa?, and 
is therefore incapable of receiving the rostrum. The eyes are of 
moderate size, rounded, and placed just above the base of the. 
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rostraiBj leaving a tolerably broad front to tbe bead above tbeiii : 
they are nearly contiguous in the first tv/o species, less so in F. 
cyamjjtera^ and still further apart in P. ^peiestns, 

Panigena chalybea. P. nitidissitaa, cyaiieo-iridesceiis ; eapite 
rostroque nigris, illo subtilitev vage, hoc basi sat nide piinctatis, et 
protliorace paiilo longiore ; oeuiis supra subcontigiiis ; anteuuis fiihis ; 
fimiciilo articulo secundo quam primo manife&te longiore : protliorace 
impunctato ; scutello siibquadrato, nigro ; eljtris circa scutelliim 
paulo elevatis, seriatim fortiter remote pmictatis, iiiterstitiis latis; 
corpore infra nigro ; pedibiis piceis, squamulis piiiformibos albis spai-se 
vestitis; tarsis piceo-fuivis. Long. Iflin. 

Eab, Batcbiaii. 

Panigena violacea. P, nitide violacea, eapiie rostroque nigris, iilo 
subtilissime punctuiato, hoc protborace paulo longiore, opice vix 
latiore 5 anteunis fulvis funieulo articulo secundo quam primo 
longiore ; clava valida, ovata : oculis supra contigiiis ; protliorace iui- 
punctato ; scutello nitide nigro, rotundato j elytris seriatim sat 
fortiter remote punctatis ; eorpore infra nigro i pedibus Ligro-pieeis ; 
tarsis piceo-fulvis. Long. iin. 

Hah. Batcbiarn 

• The eyes are absolutely in contact in this species ; it has also a 
narrower anteniial club, and is not so 'broad and massive as the 
preceding. 

Panigena cyanopteea. P, nitide nigra, elytris cymieis; rostro 
protborace parum longiore, cylindrico, apice vix latiore ; untemiis 
fulvo-testaceis ; funiculo articulis tiuobus basalibus longitiidsne aqua- 
libiisi clava eiongato-ovata 5 oculis baud contiguis; protborace 
magis transverse, impunctato ; scutello sciitifomi ; elytris sat tenuiter 
seriatim remote punctatis ; eorpore infra pedibus que piccis ; tarsis 
subfulvis. Long. Iin. 

Ilab. Saylee. 

There is an interval between the eyes equal to about a quarter 
part the ’diameter of one of them. In this and the last i^peeies 
the rostrum is nearly cylindrical, only a little fiattened, without 
being dilated, at the apex. 

Panic ENA fsdestbis. P. nitide c^-anea; capite castaiieo, disperse 
punctato j rostro valklo, protborace breviore, rafoquceo; anteimis 
fulvis; fimiculo articulo secundo quam primo' longiore; clava pallida, 
ovato-acuminata ; oculis baud contiguis; protborace siibtibssime 
sparsim puiictiilato ; scutello nigro ; elytris seriatim teiiiiiter reiiiote 
punctatis; eorpore infra nigro; metasterno late exeavato; pedibus 
nifo-piceis. Long, li lin. 

Eah, Mysol. 
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This species has a miicli more robust rostrum thau either of the 
preceding. A Tarietj, probably from Salwatty, has a sensibly finer 
piinetuation of the elytra. 

CEbeitis. 

(IsorhynehingB.) 

Caput parvum ? rostrum modice tenuatum, apicem versus dilata- 
turn ; sorohes prsemedianse. Oeuli mediocres, rotundati^ pro- 
minuli, antice modice approximati, fortiter granulati. Scapus 
elongatiiSj oculum vix attingens ; funicuhm articulo primo 
ampliato, secundo longiusculo, cseteris breviter obconicis ; clava 
ovata. I^roflioracc transfers us, subconicus, basi subbisinuatus. 
Scutelhmi distinctum. Elytra cordiformia, prothorace multo 
latiora. Eectus breviusculum, baud canaliculatum, Coxm 
anticae approximatse. Eemora modice ineraasata, infra canali- 
culata et dentata ; tihits anticse reetae, posticse et intermediae 
arcuate, apice baud ealcaratse ; tarsi normales. AMomen seg- 
mentis diiobus basalibus ampliatis, intermediis ad latera arcuatis. 
Erocessus intercoxalis iatissimus. 

This genus differs, inter alia, from Fanigena in not having the 
tibise spurred. In the species described below the eyes have re- 
markably large facets, and the scrobes commence much nearer 
the apex of the rostrum than is usually the case. The dense 
patches of snowy scales on the upper margin of the femora are met 
with also in Tliyestetha, Telaiigia, liotasia, and other genera of 
the Zygopin®, as well as in Otliippia {ante, p. 49). 

CEbrius nuTEicoRNis. (PI. III. %. 3.) 0. piceo-niger, niticliis ; 

rostro prothorace plus sesquilongiore, basi striato, apice Ijsvigato ; 
antennis Inteis, clava infuscata ; prothorace apice angusto, basi valde 
dilatato, utrinque paulo rotundato, fortiter piractato 5 elytris seriatim 
puuctatis, punctis majusculis, linearibus, interstitiis plauatis, impunc- 
tatis ; corpore iafra nitide fusco ; metasterao late escavato, et seg- 
mentis diiobus basalibus abdominis fortiter punctafcis; femoribus 
intermediis et postids infra, prmsertim posticis, dente majusciilo 
instrnctis, margine superiore dense niveo-squamoso. Long. II lin« 
Hah* Mysol; Waigiou. 

Lissog-leha. 

(Isorhynchin®.) 

A Fmigem differt tima pectoral! inter coxas anticas continuata 
et articulo primo fmimli majusculo, qiiam secundo duplo 
longiore. 
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The pectoral canal in this genus is continued between the 
anterior cosse, the opposite suiTaces of these being exposed and 
forming in part the sides of the canal. 

Lissoglena picipennis. L. subrhombica; capite prothoraceque 
riifo-castaneisj elytris piceis ; rostro longitudine protlioracisj pariim 
arcuato^ apiee hand latiore, capite impunctato ; antennis rufo-casta- 
neis, clava elongatO'Ovata, nigricante ; oeniis coiitiguis ; prothoraee 
subtilissime punctnlato ; scutello piceo ; elytris cordiformibuS;, seria- 
tim tenuiter remote punctulatis j corpore infra subcastaiieo ; abdo- 
mine segmento piimo fortiter punctato, reliquis Iwigatis j femoribiis 
tibiisqiie fusco- piceis 5 tarsis fulvis. Long. If lin. 

Mab. Sumatra. 

The subjoined table of the Isorhyncliin® will show the dia- 
gnostic characters of the genera I have here proposed. 

Intermediate segments of the abdomen nearly equal in length. 
Pectoral canal not passing behind the anterior coxa?. 

Pectus elongate Lobofracliehis^ Schiin. 

Pectus very short Fseniclea^ n. g. 

Pectoral canal prolonged to the mesostemiim. 

Penultimate joint of the tarsi with divaricate lobes. 

Mil aiin o cerim^ Scho a . 

Penultimate joint of the tarsi with approximate lobes. 
Beutellar lobe of the prothorax covering the scntellum. 

Metetra^ n. g. 

Scutellar lobe of the prothorax not covering the scutellum. 
Basal joint of the funiele incrassate. 

OtMppa, n. g. 

Basal joint of the funiele slender . Egioiui, n. g. 

Second abdominal segment as long or nearl}' as long as the two 
next together. 

Anterior femora very large . . Tdepliae^ Base. 

Aniterior femora of the normal size. 

Pectus canaliculate. 

Pectoral canal passing behind the anterior cox®. 

Body oblong, pubescent Gono^horus, Schdn. 

Body rhomboid or elliptic, naked. 

Eyes contiguous Zmof/Ieim^ n. g. 

Eyes not contiguous B-repMojie, n, g. 

Pectoral canal limited by the aiiterior coxa\ 

Eeinora toothed. 
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Body obloDg, pubescent Elattocerus, Sclion. 

Bodj trapezoid, uabed Emiigena^ n. g. 

Eeiiiora not toothed Isorlignclms^ Schon. 

Pectus not canaliculate (Ehrius^ n. g. 


PsEUDOCHOLUS LATicoLLTS. P. ( d ) obovatus, nitidissime niger, 
elytris saturate metallico-viridibiis ; rostro dimidio basali rude, reliquo 
grailatiin niiuiis puiictato ; antennis nitide ferruglneis ; fuuiciilo 
articiilo secuudo qiiara primo parum breviore; protliorace valde 
ampliato, sat remote teuiiitcr punctulato ; elytris lineatim sulcato- 
puiictatis, siilcis basi rugoso-punctatis, interstitiis plaiiatis, subtiliter 
remote puiictulatis : corpore infra sat tenuiter piuictato ; pedibus 
elougatis; tarsis anticis articnlis duobiis basalibus longe pilosis* 
Long. 5| lin. 

Hab. CeraiB. 

The genus PsetuheliGlus was founded by Lacordaire on an im- 
perfect specimen from iNew dainea. Mr. Wallace found several 
species in the Malayan islands, some of which are here described. 
The antenna", which ■were wanting in Laeordaire’s type, are 
slender, the .scape scarcely attaining the eye, the first joint of the 
fimiele not enlarged, and tlie club tomentose and four-jointed. 
Tlie males have apparently longer or broader tarsi, fringed with 
long hairs. 

PsE€Doci-iOLUS BASALis. P, ( B ) obo'vatus, nigcr, nitidiis, elytris 
seneis ; rostro sat sparse tenuiter punctulato, punctis apicem versus 
magis aspersis ; antennis fernigineis ; funiculo articulo secuudo quani 
primo sesquilongiore ; protborace tenuiter sparse pimctukto | elytris 
lineatim suleato-puuctetis, interstitiis planatis, inipnnctatis, basi 
versus scutellum albo-squamosis ; corpore infra tenuiter ptinetato, 
punctis singulis squama rdba instructis ; tarsis anticis articulo primo 
eloiigato. Long. 5 lin. 

Hab. Gilolo; Morty. 

Fsbudocholos oaiCHALCEUs. P. subeliiptieus, oricbalceus ; rostro 
sat coiifertim, basi fortiter punctate ; antennis ferrugineis ; funiculo 
articnlis duobus basalibus eloiigatis, longitiuline mqiiali, reliquis con- 
jimctim baud lougioribiis ; protliorace iougiore, sat confertim tenuiter 
punctato; elytris lineatim sulcato-pnnctatis, siilcis basi latioribiis, 
rogosis, interstitiis planatis snbtilissime remote piinctatis; corpore 
infra sat confertim tenuiter punctato. Long. 4-| lin. 

Hab^ Boiiru. 

PsECDOCHOLUS ciNCTUS. P. rliomboideus^ asneo-niger, parum niti- 
ilus; protliorace elytrisqiie vitta latcrali stramineo-squamosa ornatis ; 
rostro prothorace vix latbre, antennis ferrugineis; protliorace ■ in 



Mil. F. P. PASCOE OK THE CUllCrLIOKlB.E. 57 

medio leviter^ ad latera fortiter punctate, pimctis singulis squama 
iniimta stramiaea miinitis, disco iitrinque longitudiiialiter excavato, 
squamis stramineis sat dense obsito ; eiytris imeatim sulcatis, intersti- 
tiis pimctulatis ; corpore infra fusco-castaneo, siibtiliter pimctuiato ; 
femoribus tibiisque punctis numerosis singulis squama elongata ycI 
filiform! munitis. Long, 4 lin. 

Half. Saylee (New Guinea). 

Tills species will hai'dly fail to recall the Brazilian Cliohis iiIhL 
cinctiis^ Germ. It will be recollected that Lacordaire was struck 
with the resemblance of the only species he knew- to the members 
generally of that I7ew-World tropical genus. 

Metakthia. 

(Baridinae.) 

liostriim robiistum, arcuatum, basi gibbosulum, apice depressum, 
vix dilatatiim ; serohes submedianse. Oeidi ovales, tenuiter 
granulati. Antennm yalidm ; scapus breviusciilus ; funiculus 
articuio primo ampliatOj cteteris cum clava continuatis. Hro- 
thoraw coniensj lobo scutellari paulo producio, lobis ocularibus 
hand proiniuiilis. Scutellum distinctuin. Mlptra elongato- 
trigoiiata. Heat us baud ampliatum, canaliculatitm. Cbxie 
anticse manifeste separata?. Femora sublinearia, miitica, infra 
canalicuiata ; lilice rectm, apice ealearatas. AMomen segmeiitis 
duobus basalibus ampliatis, connatis. Corpus aiiguste sub- 
rhoniboideunij in M. nitidula ellipticuni. 

Brom Ipsicliora this genus differs in its approximate coxae, less 
marked, however, in Jf. nitidula^ thick rostrum, raised at its base, 
and sliort stout scape, not nearly attaining the eye. II. nitidula 
has shorter and more cordate elytra than the first three species. 

Metanthia pyeitosa. (Pi. III. fig. 4.) Jf. splendide aureo- 
viridis, igneo mieans, scutello, femoribus tibiisque vel laste azureis vel 
aureo-viridibus, tarsis uigris 5 rostro sparse subtiliter punctato; antennis 
fernigineis 5 protliorace sparse punctato ; eiytris seriatim piinctatis, 
interstitiis subtiliter punctiilatis ; corpore infra insequaliter punctato. 
Long. 3:1 h^* 

Hah. Doreyj Saylee. 

Metanthia' ESENINA. M. omnino ' atru, iiitida, antennis fuscis 
capite nitklissimo, impimetato ; prothorace subtilissime sparse 
punctato ; eiytris seriatim punctatis, serie prima basi punctis major!- 
bus, apicem ' versus gradatim miiioribus, seriebus reiiqiiis subtiliter 
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piinetatis, iiiterstitiis fere impunctatis ; segmento ultimo abdominis 
bifoTeato. Long. lin. 

Sab. Batcbiau. 

Meta^’THIa CYANEAi 31* supra saturate cyanea^ subtus nigraj, 
omniuo uitida ; rostro siibtiiiter punctato : imteiiiiis ferrugiiieis ; 
protliorace subtilissime pimetato ; eiytris teuuiter seriatim punctatis^ 
iaterstitiis impiinctatis ; tibiis tarsisque castaueis, articuio ultimo tar* 
soriiin piceo. Long. 2f lin. 

Hab, Waigiou. 

Metanthia nitidula. il/. elliptiea, atra, nitida, supra minus con* 
vexa^ impunctata ; rostro prothoraee baud longiore^ subtiliter vage 
piinetiilato ; anteunis femigineis ; prothoraee antice sat subito con- 
strietOj lateraliter gradatim leyiter iatiore ; eiytris oblongo-cordifor* 
aiibus, obsolete striatis, basi excepta ; corpore infra rarissime siib- 
tiiiter piinctulato ; femoribus pnnctis oblongis majusculis impressis. 
Long. 2J lin. 

Hab. Batebian. 


Ipsichoea. 

(Baridinae,) 

MMtrum elongauinij siibulatum, basi band gibbosnluiiij apice vix 
diiatatnm ; scrohes submedians?. Oculi ovati, ten niter granu- 
lati. Bccij) t(s gracilis, oeulum b and at tingens ; fu nieulus articuio 
basali ampliato, eceteris gradatim crassioribus, in clavam con- 
tinuatis. Srotlwracc transyersus, antice tubulatiis, basi bisi- 
miatus. Shjtra prothoraee vix latiora, oblongo-eordiformia. 
Sectus ampliatum. Uo£C(b antics valde remote. Sedes medio- 
cres ; femom subelongata, modice incrassata-j infra canaliciilata 
et dente ininuto instructa ; iiUw recta% apice calcaratte. Abdo- 
men segmentis duobus basaiibus ampliatis. 

With the rostrum of Sseudoclwlus tMs genus differs in its 
shorter legs, and the femora stouter and canaliculate beneath ; 
tlie species, instead of the bronze or dark olive of that genus, are 
of a rieli blue, but varied, even individually to some extent, by 
violet or copper reflections. The males appear to have the 
anterior tarsi larger and fimbriated as in Pseudo cliolus, 

Ipsichora citpido. 1 . subeiliptiea, ubique nitidissima, supra cmrulea, 
prothoraee violaceo vel purpiireo j rostro prothoraee fere sesqiiilon- 
giore^ obsolete punctato^ nigro, basi capiteqiie clmlybeatis ; antennis 
fusco-eastaiieis j prothoraee utrinque modice ampliato, pone apicem 
in eerta luce quasi sulcato, subtilissime vage punctato ; eiytris, fere 
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obsolete striatis, striis snbtilissime punctulatis^ mterstitiis pimctiilis 
minntis adspersis ; corpore infra metaliico-viridi ; pedibus plus miausTe 
chalybeatis I tarsis nigris. Long. lin. 

Mah» Ceram. 

Ipsichoea coeaESTis. I. siibelliptica, nbique nitidissima, supra pedi- 
busque csemleis ; rostro prothorace sesquilongiore, subtiliter punctii- 
lato, aliquando basi excepta nigro ; antennis femigineis ; protborace 
ut in prseeedente, sed paulo magis punctulato j elytris fere obsolete 
striatis, leriter sed manifeste pnnctulatis, interstitiis iinpimctatis ; 
corpore infra metallico-viridi, sparse albo-setuloso ; tarsis nigris. 
Long. 3j lin. 

Hah, Dorey ; Saylee. 

Yerj like the preceding, but there is a manifest difference in 
tbe punctuation. 

Ipsichora pulchella. f. elliptiea, nitidissima^ CEeruiea, protliorace 
splendicle aiireo-cupreo ; rostro minus elongate, nigro, basi capiteqiie 
metallico-viridibus ; antennis nigris ; scapo breTiuscuio ; protborace 
utrinque minus ampliato, pone apicem quasi sulcato, tenuiter vage 
punctulato ; scutelio nigro ; elytris fere obsolete striatis, striis subti- 
liter punctulatis, interstitiis punctulis minutissimis adspersis ; corpore 
infra splendide metallico-viridi ; pedibus cbalybeatis^ tarsis nigris 
Long. 2 1 lin. 

Hab, Salwatty (New Guinea). 

Ipsichora fem grata. J. subelliptiea, eserulea, rostro pedibusqiie, 
femoribus exceptis, ebalybeatis; rostro minus eloiigato, basi paulo 
eurrato ; antennis ferrugineis ; protborace subtransverso, sat vage 
pimctato, apiee baud sulcato j elytris iineatim striato-punctatis, 
punctis modice approximatis, interstitiis subtiliter remote punctulatis ; 
femoribus magis incr«assatis, rufis, basi apieeque cbalybeatis exceptis ; 
tarsis nigris. Long. 2| lin. 

Hab, Aru. 


Mxctides. 

(Baridinae.) 

Bosimm paulo arciiatum, apice baud diiatatum, protborace duplo 
iongius ; seroles antemedianse. Sca^im ab oculo remotus ; j%- 
mml'US articulo primo elongato, a secundo in claTam eontinu- 
atus. . ^OcuU ovales, magni, tenuiter granulati, protborace con- 
tigui. Prothora^ conicus, apice angustus, parum productus* 
Smiellum parTiim. M^tra subconvexa, cordiformia, basi pro- 
tborace vix latiora, bumeris rotiindata, parvum* 

Wemom'^x incrassata, infra dente pa-rvo instriicta; recta?. 
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sulcata?. ampliatuni, eonvexuin. aiiticss distantes. 

Frosternuni postiee latum, truucatuui. AMomen segmentis 
duobus basalibus aiupliatis, connatis. Corpus rbomboideiim. 

The Baridinae with the sterna forming a continuous leYel, for 
which Lacordaire forms Ms sous-tribu Madarides'®’"'^, appear to 
be rather abundant in the Malasian islands, FseudocJwlus being 
especially well represented. I have here only worked out a few 
genera, leaving several species undescribed, which I do not think 
it desirable to publish on the strength of my present materials, so 
uncertain are the limits to be placed to their generic and specific 
characters. Thus one of these doubtful forms has a canaliculate 
pectus, which, according to Lacordaire, would take it out of the 
Lyteiiides,®’ to which, however, it obviously belongs, and among 
which I have placed those now described ; at the same time I 
think it probable that such a character is here only of specific 
value. L^terius itself is unknown to me, except as illustrated by 
Bark complanattis (Bej. Cat.), which, however, disagrees with the 
genus, as defined by Schdnherr, in the scape not attaining the eye, 
an important character j Lacordaire only knew the American 
species melas, as instaMIis does not, he says, belong even to the 
subfamily. I have another species from Fiji. As yet only three 
or four species of the genus Bark out of the whole subfamily are 
known from Australia. 

Mvctides bahbatus. 31, niger, nitidiis^ rostro fusco, sparse 
pimctii!ato> ((S') infra, basi excepto, ferrugineo-barbato | antennis 
piceo-fuscis ; fuaicuio articiilo piimo quam secuado duplo ion« 
giore ; protliorace punctis parvis raris distinctis impress © ; scutello 
subrotundato ; elytris prothorace sesquilongioribus, pone humeros 
paulo incurvatis, lineato-impressis, lineis, basi versus scutelliini ex- 
oepta, punctatis, mterstitiis planatis, subtiliter sparse punctulatis 
corpore iiifra pedibusque punctis argenteo-sqiiamigeris adspersis. 
Long. 2| iin, 

Hab, Batcliian. 


Cynethia. 

(Baridinje.) 

Bostrum elongatum, basi sulcatum et incrassatiim, apice dilata- 
turn ; scrobes postmediauce. Scajms ab oeiilo remotiis ; fim-k 
eulus articulo primo secundo baud crassiore, ultimis brevibiis, 

It must be recollected, however, that Lacordaire himself states, the passage 
from one to the other is effected in a manner almost insensible/’ 
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in clavam continuatis. OcicJi protlioraei eontigni. Frothorax 
subconicus, apice latior, panlo product us. Sciitellimi digtinctniii. 
Flytra oblongaj supra paulo planata, protlioraee vis latiora. 
Fygidium parviiin. Femora longiuscnlaj sublinearia, postica 
infra canaliculata, omnia dente parvo instrncta ; tibim antiere 
snbflesnosfCj reliquss areuatse, sulcata, apice fortiter nmero- 
uatfe. Pectus leviter excaratum. CoxiB antiese distantes. 
Frostenum latum, postice truncatnin, Ahchmen segment is 
diiobus basaiibus ampliatis, connatis. 

Allied to MycUdes^ but witb the rostrum dilated at the apeXj 
the serobes commencing behdnd the middle, the elytra fiat along 
the suture, &c. The species described below is not unlike Bark 
viryata. Boh.* 

Cynethia intekrupta. (PL III. fig. 12.) C, elliptica, fusco-nigra, 
rix nitida, lineis albido-squamosis oriiata ; rostro basi eapiteque crebre 
puiictulatis, illo cleinde ad apicem castaneo, subtiliter sparse piinctu- 
lato I antennis castaneis, scapo pallidiore ; prothorace sat confertiia 
punctato, disco iateribus utrinque vittato 5 elytris pone Immeros lati- 
oribus, ante apicem ealiosis, lineatim sulcatis, interstitiis planatis, 
secimdo excepto uniseriatim punctulatis, interstitio tertio vitta inter- 
rupta albido-squamosa ornatis ; corpore infra castaneo, vittis duabiis 
albido-squamosis ornato. Long. 3 lin. 

Hab. Sumatra. 

Acythopeus. 

(Baridin^.) 

Caput parvum ; rostrum arcuatum, basi erassius, supra gibbosulum, 
Tersus apicem gradatim tenuatum, apice ipso paulo depressum ; 
scrohes mediame vel postniedianse. Scapus ab oculo reiiiotus ; /k- 
niculm articulo priino ampliato, reliquis in claTam continuatis. 
Oculi tenuiter granulati, prothoraci contigui. Fr other ux trans- 
versiis, apice tuliiilatus, baud productus, basi fortiter bisinuatus. 
Scutelhmi parvuin. Elytra prothorace vix latiora ( 9 r), postiee 
angustiora, Femom mutica, infra subcanaliculata. C(^tera ut in 
Myctide. 

Fear Myctides, only the rostrum is 'very much curved and 
thickened at the base, and the femora are entire beneath* The 
position of the scrobes in the first three species described below 
shows that it is only a specific character '(or possibly sexual) ; the 

^ This species, judging from Mr. Wallace's collection, has a distribution ex- 
tending from Sumatra to Kew 0-uiiiea, 
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last species is an aberrant form, but tliere is no tiling to warrant 
its separation genericaUr except tbe smaller tarsi. 

Acytiiopbus tristis. (PI. in. fig. 11.) A. obovatuSj obscure fiiscus, 
opaciis ; rostro crassiore, basi manifeste magis cnrvato, leviter gibbo- 
sulo et confertim panctato, versus apicem punctis gradatim minoribus 
et magis adspersis : scrobibus medianis ; anteimis ferrugineis ; pro- 
tborace in medio valde ampliato^ nbique crebre reticulato-punctato ; 
elytris liiieatim sulcatis, interstitiis planatisj transversim rude puncta- 
tis; pygidio nigro^ transverso; corpore infra pedibiisque fascis, punc- 
tis, singulis seta minuta alba instructis, adspersis. Long. 2J lin. 

Ilab, New Guinea (Say lee). 

xicYTHOPEUS TENUiRosTRis. A. obovatus, obscure fuscus, opacus; 
rostro teniiiore, basi supra leviter gibbosulo, punctis vix coiifertis 
minus impresso, reliquo fere impunetato ; antennis fuseis ; protborace 
subEequilaterali, apice subito tubulato, confertim punctulato ; elytris 
. snbcordiformibus, lineatim sulcatis, interstitiis planatis, transversim 
punctatis ; pygidio nigro ; corpore infra pedibusque nitide nigris, 
leviter sparse punctulato. Long. 2i lin. 

Hah. TondanO'. 

TMs species may be readily recognized by its slender rostrum, 
at least in tlie female. 

Acythopeus palmaris. a. niger, nitidus, rostrum eonferte rude 
punctatiim ; scrobibus prsemedianis ; antennis nigris, scapo longiusculo, 
clava elongata magna ; protborace ampbato, crebre fortiter punctato ; 
elytris lineatim sulcatis, interstitiis planatis, transversim leviter im- 
presso-punctatis, uniseriatim siibtiliter setulosis; pectore utrinque 
coxas proxime dente obtuso instructo ; pedibus anticis multo majori- 
bus, tarsis ipsis majusculis, articuio tertio profunde bilobo. Long, 
2J lin. 

Hah. Amboyna. 

The lengtli of tbe fore legs witb their broader tarsi and the 
large toiiientose club are at once distinctive of this species. My 
specimen is, I tbinb, a female, notwithstanding the length of the 
fore legs. 

Acythopeus curvirostris. A. niger, subnitidus, rostro piceo, 
basi valde arcuato, iiicrassato, crebre rude punctato, ( } ) dimidio api- 
cali tenuato, Icevigato ; scrobibus postmedianis ; antennis piceis, clava 
late ovata; protborace vix ampliato, eonfertissime rude punctato; 
elytris lineatim sulcatis, interstitiis planatis, transversim uni- vel bi- 
seriatim punctatis ; pectore squamis ocbraceis adsperso epipleura 
metatboracis segmentoque primo abdominis utrinque dense ocliraceo- 
squamosis. Long. 2 bn. 

Hah, Giloloj Batcbian. 
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The rostriiiii is more abruptij curved at the base in this than 
in any other of the species here described ; in the male the ros- 
truiii is pimctiired tlirouglioutj and the scrobes commence a little 
nearer the iiiiciclle. There is a little patch of white scales at the 
base of the protliorax on each side in two of nij speciiaens. 

Acythopeus bigemixatus. a . oblongus, ater, siibaitidus, elytris 
albo-quadrlBiacnlatis ; rostro ferrugineo^ minus elongato, basi pro- 
fiinde inciso et valde gibboso, confertim pimctato, piinctis apicem 
versus minutis ; antennis siibfeiTUgineis ; fmiiculo brevi, articiilo primo 
quam secimdo triple iongiore j protborace baud confertim punctate, 
lateribus leviter rotundatis ; elytris elongato-cordatis, iiaeatini sul- 
catis, iiiterstitiis subrugosis, tertio maculis duabus albis — una basaii, 
altera prjsapicali — e squamis condensatis, uotato ; pectore sternisque 
piuictis niajoribus, abdomine minoribuS;, punctis albo-setigeris, ad- 
spersis ; tarsis minusculis. Long. 1S-2J lin. 

Mafj. Batciiian ; Aru. 


Laodia. 

(Baridin®.) 

Oapid spbmriciim ; rosfnf m elongatiim, cylindrieuni, apice dilata- 
turn ; scrohes antemedianec. Seapus ab ociilo remotns ; 
culm ill clavani coiitinuatus. OcuU ovati, teiiniter graniilati, 
prothorace baud eontigni. Prothoma; suboblongus, ntrinque 
rotimdatus, apiee angnstus, truncatus. Betitelltm parrain. 
Elytra obovata, prothorace vix latiora. PecleM longiusculi, 
femora vix inerassata, mutica ; iihim arcuatte ; tarsu articulo 
ultimo niinusciilo. Pectm ampliatnm. Cox(s anticte inodice 
distantes, ' FrosiernwB postice latum, truncatum. Ahdordem 
segmentis duobus basalibus ampliatis, connatis. 

The characters in tbis genus are nearly the same as in My ct lies ; 
but the dilated apex of the rostrum, the eye not in contact with 
the prothorax, the small claw-joint, and the different contour are 
suiSciently diverse. Although the anterior femora are not den- 
tate, there are two or three very small points beneath, probably 
not always present. .My specimens of the two species here de- 
scribed appear to be females. 

Lxodia xiveopicta, (PL III. fig. 8.) L. anguste ovalis, nitidis- 
siiaa, pieea, elytris atris, maeiilis, niveis, e,sqiiamis condensatis, nota- 
tis, scii. duabus basi protboracis, duabus siugalo elytro — una basali, 
altera prseapicali ; rostro piceo, prothorace plus duplo longiore, lineis 
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-elevatis loiigitudmalibiis, interstitiis, ai)ice exeepto, pimctatis, mu- 
nito ; funicnlo articulo primo quam seciindo fere cluplo loiigiore ; 
protliorace in medio sat sparse pimctuiato, lateribus coiifertim granu- 
lato i €l 5 'tris iineatim sulcatis, interstitiis iniiseriatim piiiictulatis • 
corpore infra sat confertira albo-setosuiis ; abdoniine punctis miiiutis 
adspersis. Long. 1 lin. 

Hab. Macassar. 

Laobia niveosparsa. L . ovata, nitidissima, atra, elytris maculis 
pams albis qnatuor, e squamis conilensatis, iiotatis, sell, singulis 
liiia basali, altera apicali ; rostro piceo. protliorace triple longiore, 
iliieato ut in prsecedente ; funieiilo articiilis diiobus basalibus sequali- 
biis ; protliorace in medio sparse pimetato^ lateribus rugoso-punctatis ; 
el 3 'tris Iineatim sulcatis, sulcis punctis remotis raanifeste im])re3sis, 
diiobus sutiiraiibus ad basin majusculis ; corpore infra sparse niveo- 
setosis ; tibiis tarsisqne pieeis. Long. If lin. 

Hab. AffiboTBa. 


Ltstees. 

(Baridinro.) 

Rostrum paiilo arciiatum, apicem versus gradatim dilatatiim, pro- 
tliorace longius; scrobes aatemedianjB. Scabies ociiluin liaiid 
attingens ; funiculus articulo primo aiiipliato. a secmido in cla- 
vaai gradatim coutinuatiis ; claca magaa. OciiU rotundati, 
protboraci baud contigiii. teauiter graiiulati. FrofJtorax coni- 
eu3, apiee truiicatus, lobo scuteliari late emargiiiato pro recep- 
tione basis scutelli. Bciitelhm magnum. Elytra equilatera- 
liter trianguiaria, bumeris paulo producta, rotunda ta. Remora 
subinerassata, infra dentata ; tibia? arcuatge. Fectus incurva- 
tiim ; p'osternum- ^ostice breve. Conw antiem fere contigum. 
Abdomen, segmento primo ampliato. 

Tbe anterior cox^ only feebly separated, and with tbe usibal 
non-continiiitj of tbe line of tbe sterna, imply a tc clinical position 
of this genus near Mado^terus ; but its trapezoid form compared 
with tbe cylindrical one of tbe latter is not favourable to any consi- 
deration of affinity. I liave a second species from Tsusima, in the 
Corean Straits, clistinguisbed, inter alia^ by its closely ‘punctured 
protiiorax. 

Lystbus SCULPTIPENNIS. (PI. III. fig. 1.) L. trapezoidcus, fusco- 
niger, pariiin nitidiis ; rostro erebre iineatira punetato ; anteiniis fer- 
rugineis; cla?«a artieulis sex prsecedeutibus funiculi longitudine ieqnali; 
protborace confertim grasmlato, in medio ' postice linea elevata in- 
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stracto ; SGutello transverse ; eh’tris fortiter suleatisj interstitiis 
elevato-cariiiatisj carinis lateraliter impresso-punctatis ; corpore infra 
squamositate snbsiiipliiirea tecto ; femoribns tibiisqiie sat crebre 
pimetatisj liis liiieis elevatis instructis. Long. 2 lia. 

Bad. Singapore; Macassar. 


SiMOCOPIS. 

(BaridinaB.) 

Oaput parFum, sphsericiim ; rosfnm modice elongatiim, arciiatura, 
basi leviter iiicrassatiim, paulo compressoin, reliquo valde de- 
presso (vel laminiformi), apicem versus gradatim dilatatiim ; 
serobes subbasales. Oeuli rotundati. Bcapus oculiim baud at- 
tingens ; funicidm articulis duobus basalibus elongatis. Frotho'- 
rax transversus, ampliatus, basi late bisinuatiiSy lobis oeularibus 
fere obsoletis. Scutelluri subquadratum. Ml^tra subcordi- 
formia, protborace vix latiora, bumeris obliquis. Bectii-s leviter 
excavatum, Coxce anticae distantes. Fedes breviusculi ; femora 
incrassata, mutica ; tihice breves, incurvatae, mucronatas ; tami 
articulo idtimo elongato ; miguiculi liberi. AMomen segmentis 
duobus basalibus anapliatis. 

Xike Mlasmorliinus^ Lac., in its depressed rostrum, wbicb is even 
more remarkable than in that genus on account of its breadth, and 
the longitudinal middle portion is so attenuated as to be almost 
diaphanous. In other respects it differs from ElasmorMniis^ of 
which I have a second species, in its free claws. I am not quite 
certain of, the habitat of the only example I have seen of this spe- 
cies ; unfortunately its antennae are incomplete, 

SiMOCOPis UMBKINUS. (PL III. %. 10.) S. late obovatiis, fusco- 
■ imibrinus ; capite sparse punctate ; rostro quam protborace vix loii- 
giore, nitido. iinpunctato ; protlioraee nitido, valde transverso, in medio 
sparse, ad latera irregulariter striato-puiietato, basi utriuque sqiiaaiis 
elongatis oehraceis vestito ; elytris opacis, lineatim sulcato-pimctatis, 
interstitiis rugosis, transversim crebre piinctatis, basi sqiiamis elon- 
gatis oehraceis vestitis ; corpore infra tenuiter sparse setosulo ; pedi“ 
bus, praesertim femoribus, magis dense aquamosis. Long, 4 lin. 

Rah. Brazil? 

The following tabular view ofLacordaire’s ‘‘groupe Ljteriides,** 
one of the divisions of his “ sous-tribu Madarides ’’ (Creii. t. vii. 
p. 240), includes the new genera proposed above : — 

HTHH, JOHBX.— ZOOLOGX, TOL, XII. 5 
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Eostmm ejlindrieaL 
Pjgidium free. 

Pectus witli a horn -like projection .... Microstates^ Lac. 
Pectus witkoiit a horn-iike projection. 

Eostruni robust Metantliia, n. g. 

Eo strum slender. 

Anterior coxjb slightly separated . . Lystrus, n. g. 
Anterior coxae widely apart. 

Eostmm slender tbroiigliout .... MyctideSy n. g. 
Eostrnm thicker at the base. 


Prothorax produced at the apex. 

Gynetliiay n. g. 

Prothorax truncate at the apex. AcytJio^peus^ n. g. 


Pygidiuin covered, or nearly so. 

Scape remote from the eye Zaodia^ n. g. 

Scape nearly attaining the eye. 

Pemora canaliculate beneath Ipsioliora, n. g. 

Femora not canaliculate beneath .... PseiAocIiohSy Lac. 
Eostrum lamelliform. 

Claws connate ZllasmorJdmcs, Lac. 

Claws free Smocqpis, n. g. 


Ly terms, Schbii., is omitted as a doubtful member of this group. 
Lyferms, Lac., is probably not identical with Schonherr’s genus 
(see Gren. rii. p. 250). Hiimycteriis {horn Asia Minor), unknown 
to me, is placed hy Schonlierr in Cossoninse. It is possible that 
Tithene {ante, p. 25) may hare affinity with this *®groupe.” 

Peohioctes. 

(Calandrin^.) 

Meya-pwcto eongruit, sed Bcapus elongatns, elytra prothorace 
latiora, et femora magis- clavata, postica breviora. Mostrum 
tenuatum, areuatum. Fygidiiim flexuosse. 

There are a number of intermediate (and undescribed) species 
allied to Bpliemcorynus and Megaproctm, which it is almost im- 
possible to distidbute into well-liimted genera, but which cannot 
be united without also merging the two above mentioned into one 
genus with them. For those in my collection, belonging to 
Lacordaire’s groupe Sphenocorynides,’’ which has the pygidium 
horizontal (or a' little deflexed), including the species in question, 
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I have adopted the following genera, under which I have arranged 
them as well as the variahiiitj of the characters wdll allow me : — ■ 

1. Elytra broader than the prothorax. 

Spliemcor^jius, Schon. Eostrum short, stout. 

Frodioefes, n. g. Eostrum slender, curved ; femora clavate, 
T^/ndkhs, n, g. Eostrum slender, straight : femora sublinear. 

2, Elytra not broader, or only very slightly, than the pro- 

thorax. 

Megaproctm^ Schon, Elytra narrowed from the base to the 
apes. 

FerifpTiemn^^ n. g. Elytra with parallel sides ; anterior femora 
stout ; club with the spongy part obsolete. 

ZetJieus^ n. g, ' Elytra with parallel sides ; femora long, 
slender ; club with the spongy pai^t produced. 

Under Frodioetes I place SjyJienoj^Jiorus Fehaani, G-ylL, a species 
with ascending mesothoracic epiniera, and select the following for 
description as best illustrative of the genus. Other species are 
from the Philippine Islands, Borneo, Ceram, Amboyna, and Kew 
G-uinea. 

Prodioctes uuinarius. (PL lY. fig. 2.) P. eliipticus, iimbrinm; 
rostro prothorace longiore, basi confertim squamigero-puaetato, reliquo 
capiteque iiudis, nitide castaneis ; scapo funiculo cum clava lougiore ; 
prothorace oblongo, pone medium incurvato^ basi vaMe rotundato ; 
scutello miuuto ; eh'tris brevibus, pone basin latioribus, hand striatis, 
maculis majusciilis nigro-velutinis, pallide marginatis, decoratis, scil. 
una communi pone scutellum, et dnabus lateralibus, ,una liumerali 
altera ante apicem, obsitis j pygidio modice elongato, sparse setigero- 
punctato; corpore infra obscure umbrino-punctato ; pedibus vage 
setigero-pnnctatis. Long. 8 lin. 

Hab, Borneo (Mnmk). 

Prodioctss pavoxinus. P. eliipticus, rufo-ferrugineis, supra indu- 
meiito fiavescente guttatim notatus ; rostro prothorace breviore, supra 
ad apicem guttato-pimctato ; antennis indumento pallido vestitis ; fo- 
niciilo articiilo secundo quam^primo longiore; prothorace oblongo,, 
giittis numerosis, nonnullis contiguis, dorso lineaque iaterali omato ; 
scutello indumento tecto ; elytris latitudine plus sesquilongioribus, 
seriatim punctatis, interstitiis giuttatis, singulis maculis cluabus nigris, 
conciBne fiavo-marginatis, una , humerali, altera ante apicem, ornatis j 
pygidlo apice bifido, utrinqiie fiaveseeiiti-'vittato ; corpore infra fusco, 
obscure guttatoj femoribus supra Indumento albido tectis; tibiis 
anticis intus fortiter bisinuatis, intermediis et postieis setulis ferragi™ 
neis intus dense ciiiatis. Long- 5J lin. 

Hah, Sarawak., 

o* 
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Tthbihes. 

(Calandrinse.) 

MostmM porrectum, elongatum, I'ectum, gradatim angustiuSy sed 
apicem A’ersus dilatatum ; scrobes subbasales. Frotliorax elon- 
gato-conicus. Scutellum parviim. JFemara sublinearia, postica 
elongata, infra dente minuto instructa ; tilim squamoso-macu- 
latefi, intns hand sinuatse. Ccetera fere ut in Megaf foeto. 

The two species here described are closelj allied ; but the second 
is considerably narrower, the pygidium not compressed at the apes, 
and the pro thorax has a very distinct w^hite line on each side. 

Tyndides ’ pusTULOsus. (Ph IV. fig. 4.) T. eliipticus, fuscus, 
punetis numerosis, squamositate oebracea repletis, adspersas ; capite 
rostroque basi ocliraeeo-squamosis, hoc a medio fenmgineo, apice 
escepto, rugoso-punctato ; antennis indumento ochraceo tectis, arti- 
culo basali clavse glabro excepto; prothorace latitudine duplo Ion- 
giore, paulo planato, punetis plurimis fere contiguis, linea longitudi- 
naii media lateribusque exceptis ; elytris pone basin paulo latioribus, 
deinde pamm rotundatis et angustioribus, striato-piinctatis, interstitiis 
punetis s£cpe coniiuentibus notatis; pygidio versus apicem compresso, 
et supra earinato ; corpore infra, segmentis abdominis in medio ex- 
ceptis, pedibusqiie plus minusve dense squamoso-pnnetatis, segmento 
basali rude punctato. Long. 9| lin. (rost. incL). 

Hah. Sumatra; Malacca. 

Tyndides lineatus. T, anguste eliipticus, punetis numerosis, squa- 
mositate alba repletis, adspersus ; caeteris ut in prgecedente, sed pro- 
thorace utrinque linea alba distincta munito, pygidio conico supra in- 
tegro, et abdomine rude punctato, segmentis tribus intermediis in 
medio glahris exceptis. Long. 7i lin. (rost. incL). 

Hob. Sarawak. 

Megapeootus pugionatus. (Pi. rv. fig. 8.) i¥. angustus, elon- 
gatus, rafo-ferrugineus ; rostro recto, pone medium paulo recurvato, 
basi gibboso, tubereulis numerosis, apice excepto, adsperso ; scrobibus 
basaiibus; scapo flexuoso; prothorace latitudine plus duplo Ion- 
giore, obscure areolato-guttato, in medio nigro-vittato, utrinque 
vitta angnstiore notato ; scutello oblongo-triangulari ; elytris breviiis- 
culls, regione suturali exeavatis, striatd-punctatis, interstitiis quinto 
septimoque paulo elevatis; pygidio horizontali, elongato, postice 
aiigusto compresso, apice acuto; corpore infra indumento griseo, 
segmentis ultimis quatuor abdominis exceptis, tecto ; pedibus rufes- 
centibus, sparse setuiosis. Long, 74 Ha. (rost. inch). 

Mab. Tondano, 
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Zethetts. 

(Calandrinse.) 

Mega^rocto congraity sed scroMhtis basalibus, elgtru paraiielisy efc 
femoribm elongatis graciliimis. 

It is to this species that Lacordaire probably alludes in tbe 
uote t. rii. p. 282. The genus, so far as it is represented by the 
following species, approaches to some undeseribed forms of Pro- 
dioctes in coloration. 

Zetheus electilis. (FL IV, fig. 1.) Z, angustiis, mfo-ferra- 
gineus, supra iudumento aibido guttatim notatiis; rostro paulo 
arcuatOj iiitide fernigineo; scapo modice elongato; fiinicido articulo 
secundo quam primo longiore ; clava obovata ; prothorace iatitudiiie 
sesquilongiore, utriiiqiie rotuadato, guttis albidis iniequalibus irregu- 
lariter adsperso ; scutelio nitide nigro ; elytris latitudine duplo lon- 
gioribus, supra depressis, obsolete striatis, guttis albis miuoribiis 
seriatim obsitis, singulis postice macula magna nigra albo margiuata 
ornatisj pygidio elongato-coiodco, acutoj corpore infra obscure 
albido-guttato ; pedibus fere midis ; femoribus infra acute dentatis. 
Long. 4-i lin. 

Mah* Penang. 

Peeiphemus. 

(Calandriuae.) 

Mostrum breviusculum, tenuatum, parum arciiatum, cjlindricum ; 
scrahes basales. Oeuli transversi, ad protboracein baud approxi- 
mati. Bcapm breTiusculus, basi rostri 'insertiis; clma parte 
■ spongiosa obfcecta. Trotliorax oblongus, eylindricus. SeuteUum 
eiongatum. JElgtra parallela, prothorace baud latiora. 
dium deelive. Femora postiea elongata sublinearia, intermedia 
breviora,' antica coiiipressa incrassata, omnia infra mutica ; tibim 
suleatm ; tarsi articulis tribus basalibiis infra spongiosis ; 
imguiculk parvis, approximatis. Oorpn^s angustum, cylindri- 
eum. 

Tbe cylindrical form, tbe short slender rostrum with its basal 
scrobes, and the spongy part of the club concealed, trenchantly 
differentiate this genus. Tbe tliree species composing it are 
homogeneous in point of form and colour, but differ essentially in 
sculpture as well as in other characters, 

Periphemus betrohsus. (Ph IV. fig. 3.) P. nigrescens, iineis 
griseo-tomcntosis punctisque squamositate giisea repletis oraatis; 
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capite inter oeulos gil}|)oso, dense sqiiamoso 5 rostro capite longiorej 
sparse punctiilato ^ protliorace latitudine sesquilongiore^ confertim 
leviter pimctato, lineis longitndinalibns tribiis instraeto; elytiis 
striato-punctatis, interstitiis planatis^ vage subtiliter squamoso- 
pnnctatis, tertiOj apice escepto, griseo, quarto ad septimun postice 
niaciilatisj fasciam transversam formantibus 5 pygidio griseo-sqiia- 
moso ; corpora infra pedibusque sparse griseo-sqiiamosis, illo etiam 
sqiiamositate sat tenuiter restito ; femoribus posticismargine siiperiore 
dense sqiiamosis. Long. lin. 

Ilab. SaraiVLik. 

A single row of small scale-bearing punctures marks eacb. of 
the interstices on the elytra. 

Periphemus supebciliabis. P, nigrescens; capite snpra oeulos 
paulo elevato et vage squamoso ; rostro capite diiplo longiore, sequi- 
lato, omiiino creberrime sat fortiter pimctato 5 prothorace latitudine 
vix sesquilongiore, confertim fortiter punctato, lineis tribus longitu- 
dinalibus griseo-tomentosis ornato; elytris totis nigris, striato- 
puiictatis^ interstitiis siibplanatis, uniseriatim fortiter punctatis, punctis 
extrorsum ni ijoribus et magis confertis ; pygidio griseo-squamoso ; 
corpore infra pedibusque nigris, nitidis, parcius griseo-squamosis. 
Long 5 lin. 

Sah, Sumatra. 

The punctures on the interstices of the stride on the elytra are 
Tery coarse and approximate, the intervening spaces having the 
appearance of transverse bars. 

Peeiphebi'Us ueletus. P. niger; capite supra oeulos vix elevato; 
rostro parum arcuato, squamis erectis sub vage instructo, basi multo 
crassiore, fortiter suleato-punctato, dimidio apicali subtiliter vage 
piractiilato ; protliorace minus elongato, confertim sat fortiter punc- 
tato, lineis tiibus longitudinalibus tenuiter griseo-tomentosis ornatoq 
elytris brevioribus, striato-punctatis, interstitiis siibplanatis, imiseria- 
tim miuus fortiter punctatis, tertio, basi apieeque exeeptis, tenuiter 
griseo-sqiiamosis ; pygidio griseo-squamoso 1 corpore infra pedibusque 
nigris, nitidis, iiio ad latera griseo-squamoso, his sparse squamosis. 
Long. lin. 

Mah. Cochin-China j Laos. 

The interstices on the elytra are in this species also rather 
strongly punctured, but the punctures are comparatively remote 
and tlie intervening spaces smooth. 

PoTERiopHOEus coxGESTUs. (PL IV. fig. 9 .) P. eloBgato-ovalis, 
supra depressus, niger, indumento flavescenti-griseo guttatim notatus ; 
rostro basi confertim apicem versus gradatim minus guttato ; antennis, 
aiticulo'primo funiculi 'ciavseque exceptis, indumento griseo vestitis; 
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prothorace oblongo, apice tubulate, irregulariter sed pleramque con- 
fertim guttato ; scutello elongate, angusto, apice acuaiinato ; elytris 
postice caliosis, supra liueatim striatis, interstitiis planatis, guttis 
Bumerosis quadratiformibus, in medio (preesertim postice) elevatis, 
irregulariter notatis ; corpore iulxa sequaliter pluries guttato ; 
pedibus indumento sat dense vestitis, ferooribus confertiin guttatis. 
Long, 9-10 lin. 

Had. Malacca. 

The coloration, form of tbe seutellum, &c, are liiglilj distinctiTe 
of this fine species. 

Barystethus ater, H . late ellipticus, niger, supra opacus, subtiis 
Isevis, nitidus, capite pedibusque ferrugiueis, nitentibus, protliorace 
iitriiique fortiter rotundato, tenuiter subrugoso-punctiilato, margine 
apicaii pone oculos Iscte fiilvo ciliato ; elytris stviato-punctatis, inter- 
stitiis latis, convesis, impunctatis ; pygidio brevi, obtuse ; tibiis intus 
Isete fulvo barbatis. Long. 6-9 lin. 

Had. Borey. 

This fine insect is at once distinguished from its only congener 
JB. melamsoma, Bois., by its punctured protborax. Lacordaire 
says of B. melaiiosoma that the penultimate joint of the tarsi is 
alone spongy beneath ; but in niy specimens of the present species 
the three joints are so. In the ^ Grenera’ (vi. 287)j it appears to 
me, there is some obscurity in the description of the sterna : in 
this species at all events the mesosternum is triangular, the 
angles a little rounded, and its apes received into a notch in the 
raised subqiiadrangular portion of the prosternum behind the 
anterior coxie. 

Biathetes. 

(CalandrinsB.) 

Bar'ysietlio fere eongruit, sed lobo seutellari prothoracis minus 

producto ; tihm sulcatis vel lineatim. punctatis ; metmterm 

eiim mesosterno continuato. 

In Bari/steth-m the scutellum is entirely covered by the scutel- 
lar lobe, the inetasternum is much swollen or enlarged anteriorly, 
overlapping' the posterior edge of the mesosternum, and the 
tibia) are perfectly smooth 5 in Biathetes tbe metasternum is of 
the, normal form, and the tibise are coarsely grooved, the groove 
formed either by a row of close-set punctures or by" fewer 
punctures connected by lines, the space between tbe grooves 
constituting a smooth ridge. This character is, I thinh, an im- 
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portant one, and is almost entirely neglected by writers on this 
family. The species are less massive than in Bmysfethus, and 
have allj except D. nUidicoUis, a short impressed longitudinal line 
on the base of the rostrum. The tibise are more or less densely 
fringed witli fulvous hairs on the inner margin. 

Diathetes eoficollis. (PL IV. fig. /.) D. elliptieus^ niger, 
parum nitidns, prothorace toto rufo-fulvus ; capite, vertice exceptor 
rostroque impunctatis; an tennis ferrugiiieis ; prothoraee oblongo^ 
iitrinque modice rotundato, impnnctatOj in medio linea longitadinali 
ievitei* impressa ; scutello punetiformi ; elytris fortiter siilcatis, siilcis 
I’muctis obiongis, singniis seta miniita albida mimitisj impressis % 
pygidio obtnsoj basi rafo-fulvo ; metastcrno abdomineque nitide nigris. 
Long. 5|-6 lin. 

Hub. Waigiou. 

Diathetes sannio. D. subellipticns, rufescens^ nigro varius; capite 
rostroque subnitide rufo-ferragineis^ illo subtilissime, hoc minus 
leviter pimctuiato ; antennis fusco-piceis, clava triangular i, parte 
spongiosa brevissinia ; prothoraee oblongo^ iitrinque modice rotun- 
dato, oceliato-pimctato, plagis nigris, una mediana longitiidiiiali, 
alteris iateralibus, notato ; scutello iineari ; elytris striato-punctatis, 
sfcriis noimullis parimi fiexiiosis, interstitiis convexis, alternis manifeste 
latioribiis, nigris, nifo inteiTuptis ; corpore infra pedibusque pimctis 
squamigeris irregulariter adspersis. Long. 7 liu* 

Hab<, Am. 

This species has oeellate punctures on the protliorax, as in the 
SpbenoeorpiL 

Diathetes nitibicollis. D. eilipticus, omnino nitide niger ; capite 
vage siibtilissime pimctuiato, rostro basi punetis s})arsis sat fortiter 
impresso, reliquo subtiliter puuctatoj clava transversa, parte spon- 
giosa ampliata ; prothoraee oblongo, iitrinque magis rotimdato, in 
medio impiinctato, latera versus punetis gradatiin majoribiis impresso ; 
scutello eiongato-triangulari ; elytris suleato-pimctatis, basin versus 
planatis, postice convexis et in certa luce opacis, vel quasi subveluti- 
nis; corpore infra vage punctato; femoribus infra fulvo ciliatis. 
Long. 6-8| lin. 

Hab. Amboynaj Goram. 

Diathetes strenuus. D. robustus, elliptieo-ovalis, niger; rostro 
crassiore, ad apicem manifeste punctulato ; clava oblonga ; prothoraee 
Iitrinque versus basin paulo incurvato, disco tenmter vage punctulato ; 
scutello fere ajquilateraliter triangulari ; elytris fere ut in priececlente, 
sed interstitiis basi magis convexis, et ad apieem maeulis griseis 
faseiculatismotatis ; pygidio postice utrinque paulo excavate, punetis 
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squamigeris adsperso ; eorpore infra pedibusqne nitidis^ i!lo in medio 
fere impunctato ; pedibns snbocellato-punctatis. Long. 10| iin, 

Mab. Ara. 

Biathetes morio. B. oblongo-oYatns, niger^ nitidus; rostro basi 
parnm tumidOj toto mqualiter punctuiato; antenrds fiisco-piceis ; 
funiciiio in ciavam continuata, sed clava distincta^ protborace 
oblongo, ntrinque modice rotundato, subtiiiter sat vage pimctulato ; 
scutelio elongato-triangulari ; elytris sulcatis, interstitiis planatis^ 
punctis minntis valde distinctis adspersis ; p 5 ’gidio truncato, punctis 
albo-squamigeris dispositis ; eorpore infra subtiiiter punetulato. Long. 
6 lin. 

Mab, Australia (Cape York). 

Ceecidogerus indicator. C. oblongo-ellipticus, supra foscus, 
punctis plurimis silaceis notatus; rostro modice arcuato, apice nigro ; 
antennis indumento silaceo tectis; clava angiistulaj basi exeepta, 
fusca; protborace oblongo, lineis duabus angustis distinctis, basi 
paulo divergentibus, notato ; scutelio elongate -scutiformi ; elytris 
breviter subovatis, teiiuiter striatis, interstitiis planatis, secundo 
quartoqiie fere omnino fuscis, tertio, quinto et reliquis areolato- 
piinctatis, pone medium maculis tribus approximatis, faseiani abbre- 
viatain formantibus, ornatis ; pygidio carinato, rugoso-punctato | 
eorpore infra pedibusque pallide griseis, illo in medio sparse setosulo, 
lateribus femoribusque areolato-maculatis 5 tibiis lineatim setulosis, 
posticis subcompressisj intus bisinuatis. Long, 7 bn. 

Hab. Singapore. 

The curious malleiform club of tbe antenuse renders tbe genus 
Gercidoceriis easy of recognition, so far as tLe males are concerned ; 
in tlie females it is more like that of Bphenophorm, Some of tbe 
species are covered with wbat Lacordaire calls a velvety efflor- 
escence ; ’’ or it may be confined to certain indented spots as in 
this species. In the Alunicb Catalogue, C. alMcolUs^ 01, (v. p. 91, 
pL xsviii. fig. 414), is omitted; it is a West- African species, and 
tbe only one not found in Asia or its great adjacent islands. 

Cercidocerus hispidulus. (PL IV. fig. 5, cf •) 0 . latior, breviter 
bispiduius, supra pallide ocbraceus saturatiore variegatus; rostro 
modice arcuato, sublineatim granulato, apice nigro nutio, in maribus 
infra barbato; antennis indumento ochraceo tectis; , clava, basi 
exeepta, nigra j protborace sat ampbato, dorso subconfertim areolato- 
punctato, lineis duabus palbdis, basi divergentibus, ornato; scutelio 
elongato-'seutiformi ; elytris subeordiformibus, tenuiter striatis, inter- 
stitiis planatis, raro subtiiiter bispido-punctulatis, sutura fasciisque 
duabus angustis fiexuosis palbde ocbraceis notatis ; pygidio distincte 
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nigro-piiiictato ; corpore infra subeburneo^ punctis setnligeris iiume- 
rosis instriieto ; tibiis compressis, lineatim setiilosis, anticis intiis pilis 
loBgisj reliqnis brevibus, dense instructis; tarsis articiilo quarto un- 
guiculisqiie nigris. Long. 7i lin. 

Hab, Penang. 

A sliortj stout, handsome species. 

Cercidocerus effetus. C. ellipticus, pallide ochracens, opacus; 
rostro minus arcuato, apice nigro, infra leviter barbate ; antennis ut 
in prme. ; prothoxace irregulariter punctate, vittis angustis saturati- 
oribiis iiotato, iateribus impresso-areolato-punctato ; scutello obiongo- 
sciitiformi ; elytris subcordatis, tenuiter striato-pimctatis, interstitiis 
plaoatis, imiseriatim Tage subtilissime setulosis ; pygidio fortiter 
carinate, vage pimctato; corpore infra pedibusque snbeburneis, 
punctis setigeris, nonnullis areolatis, numerosis instructs; tibiis 
lineatim setulosis, intus breviter pilosis. Long. 6 lin. 

Hub, Singapore. 

This species has a slight resemblance to the last ; but, inter alia^ 
the upper surface is not setulose, and the sides of the prothorax^ 
inetasternuin, and its episterna are differently punctured. 

Cercidocerus saturates. C, robustus, fuseo-umbrinns, siibvittatim 
dilutiore iiotatis j rostro modice arcuate, indistincte lineatim punctate ; 
antennis totis umbrinisj protliorace ampiiato, irregulariter vage 
pimctato; scutello elongate- scutiforrai ; elytris subcordatis, tenuiter 
striiitis, interstitiis planatis, obsolete punctatis ; pygidio minusculo, 
subcarinato, rude pimctato; corpore infra pedibusque fusco-Tariis, 
setiilis numerosis adspersis ; tibiis lineatim setulosis, intus, prsesertim 
anticis pilis longis dense instructis. Long. 8 lin. 

Sub, Penang. 

A dark brown species, with pale intermediate stripes. 

Cercidocerus nervosus. (PL lY, fig, 6, «?.) C. subellipticus, 
grisesceuti-niger, supra lineis eburneis ornatus ; rostro, sat fortiter 
arcuato, eapiteque supra oculos eburneis, et squamositate granulifero 
sat confertim vestitis, ilio basi linea longitudinali inciso ; antennis 
eburneis ; clava magna, albido-tomentosa ; protliorace obiongo, areo- 
lato-silaceo-giittato, lineis sex, duabus dorsalibus, duabus utrinque, 
obsito ; scutello angusto ; elytris oblongis, striato-punctatis, inter- 
stitiis duobus suturalibus quartoque planatis, reliquis parum convexis 
et uniseriatim plus minus conjunctim areolato-silaceo-gnttatis, lateri- 
bus punctis in striis magis validis, sutma singulatiin linea basali 
guttisque duabus par?is ornatis; pygidio carinis tribus eburneis 
instructo ; corpore infra pedibusque eburneis, setis numerosis adsper- 
sis, Long, 6 lin. 

Hub, Java. 
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The breadth of the club in this species (<?) is nearly twice the 
length of the scape. 

Autokopis. 

(Calandrinse.) 

Caput parvuIuBi ; rosPnwi capite vix crassiiis, longissimuin, areu- 
atum ; scrohes prmmediange. Octili parvi, rotundati, prothorace 
distantes. Scajms oculum hand attingens ; funiculus articulo 
basali longiore, eaeteris gradatiin brevioribiis j clava oTata, 
pedunculata. I^rotliorax subconicus, basi truncatus. Beutellum 
oblongiim. Elytra prothorace perparum angustioraj subparal- 
lela, Pygidium anguste trianguiare. Fedes elongati j femora 
linearia, mutiea ; tihim graciles areuatse, apice unco ralido ar- 
matre ; tarsi breviusculij articulo primo trianguiari, secundo 
breviore, tertio cordato, quarto elongato ; unguicuMs approxi- 
inatisj basi contiguis. Corvee anticje distantes. Abdomen articulo 
primo ampliatOj secundo abbreviate. 

The pygiclium in the Calandringe appears to be narrower and 
larger in the male, but not to any great extent. The genus 
Oalandra, represented by our too well-known corn-weevil, is one 
of the most insignificant of the subfamily in size and appearance. 
Autono^^is^ on the contrary, is one of the most remarkable, and, in 
habit, resembles the South- American LUosomiis, There is another 
species from Penang, with, inter alia, a narrower outline and the 
rows of punctures on the elytra very much closer. 

Autonopis lineata. (PL IV. fig. 10, <5*) A, anguste elliptica, 
nigrescens, lineis squamesis albis ornata ; capite rostroque ferriigineis, 
liitidis, hoe coipore longiore, subtiliter punctulato ; anteniiis fiisces- 
centibus ; prothorace latitucline fere dupio longiore, apice angustis- 
simo, uti'inque paiilo rotimdato, basi subparallelo, supra crebre puac- 
tato, punctis ad latera majoribiis, lineis trihiis, etiam cliiabus pectore, 
ornato ; elytris latitudine baseos sesquilongioribus, seriatim punctatis, 
punctis approximatis, interstitiis planatis, apice pamm emarginatis, 
singulis linea alba, medio interrupta, ornatis ; pygidio in mare magis 
elongato et angiistiore ; corpore infra nigro, albo-variegato } pedibiis 
parce squamosis. Long. (rost. inch) 6| lin. 

Hah. Malacca; Sumatra., 

Laogekia. 

(CalandrinsB.) 

Caput majusculum, breviter conicum ; rostrum rectunijs gradatim 
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angusfciiis, protborace ?ix longius ; scrdbes basales. Oculi 
transversij infra contlgiii yel fere contigui, protliorace sat di- 
stantes. Scopus breyis, prothoracem attingens ; funimhts 
arfciculis modice elongatisj secundo longiore; clam obiongo- 
oTata, artieulo basali elongato-obconico, parte spongiosa ampla. 
Frotliorax oblongusj apice tubulatus, Htrinqiie rotundatus, basi 
truDeatus. Scutellum angustnm. JSlytra brevia, subparallela. 
Ppgidium decliye, triaiigulare, baud elongatuni. Pedes longius- 
euii ; femom perparum mcrassata, infra dente miniito instructa; 
tihim sulcata}, modice arcuatse ; tarsi artieulo primo eiongato, 
seeundo angusto, tertio cordato, subbilobo, quarto tenuato ; 
wnguietiUs graciiibus diyaricatis, basi distantibus. CoxiB anticse 
distantes. Ahdomen sutura prima obsoleta. 

Tliis genus may for tbe present rank near Cahndra, 

Laogbnia sobex. (PI. lY. fig. 11.) Jb.oblonga, nigrescens, opaca ; • 
capite rostroqiie fiiscis, lioc basi crebre punctato, apicem versus pieeo, 
impunctato ; protborace latitudine sesquilongiore, creberrime’ punc- 
talatOj, pimctis unisqiiamigeris ; elytris confertim striato-punetatis, in- 
terstitiis altemis panlo elevatis, suturaque uniseriatim remote griseo- 
sqiiamosis, singulis plaga elougata rufo-ferruginea obscure iiotatis ; 
corpora infra punctis squamis griseis repletis maciilato ; pedibus di- 
sperse griseo-squamosis. Long. lin. 

Hab. Gilolo; Sarawak. 

Laogenua intrl’sa. L. angustior, nigrescens, opaca; rostro basi 
parum arcuato, omnino, apice exeepto, sat parce punctato ; protborace 
subtiliter creberrime pimctuiato, punctis plurimis unisquamigeris ; 
elytris confertim striato-punctatis, interstitiis aogusfcis, alternis acute 
elevatis squamisque albidis indutis ; corpore infra pedibusque ut in 
prrecedente. Long. 4 lin. 

Hab. Tondano; Sarawak. 


It is requested that tbe following be substituted for tbe cliarac- 
ters of Weclphda (ante, voL xi. p. 455 ) : — 

ISiEBXnEBA. 

Mosiru77i subvalidum, leviter areuatum, basi paulo coinpressiim ; 
scrohs prseiiiedianse, oblique fiexuosse. OcuU angusti, teiiuiter 
granulati. Seapm sensim inerassatus, oculuai baud attingens ; 
funiculus breviusculus, artieulo primo duobus sequentibus con- 
junctim longiore ; dam distincta. Frothorax parvus, apice an- 
gustatus, lateribus basique rotundatus. Smtellnm minuscu- 
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liini. Elytra aiiipliata. Eedes medioeres ; breviuseulaj 

nmtica; tihim fere rectse, intus subflexnosse; tarsi articuiis 
tribus basalibus sensiui diiatatis ; wiguicuU approximati. (Joxm 
postieas dista-iites. Frocessm infcercoxalis late truncatas. 

This genus agrees 'with Dorytomus in the absence of ocular 
lobes, and with Erirliinm in its niutic femora. I compare it 
with these two genera as being, in this subfamil}’, the most fami- 
liar to entomologists. But it is quite distinct from both ; and, like 
many other genera I have proposed in these “ Contributions,*’ it 
is only as an approximation in aid of the systematist that I ven- 
ture to do so. In this immense family of Curculionidge there are 
so many modifications of a common form, which, once seen, is 
never mistaken for any other, that it becomes almost impos- 
sible to fix the limits in many instances either of genera or of 
species ; and their affinities will frequently depend solely on the 
relative degrees of importance that may be attached to certain 
characters ; and these characters again will have a generic, or 
even a tribual, importance in some eases, and only an indivi- 
dual importance in others. 


EXPLANATION OF THE PLATES. 

Plate I. 

Fig. i. BMmscayJia Stainioni; <7, side view of the head. 

2 . mrrucosa. 

3 . seliata, 

4. a, head of BMnoscaj^Jia caHnata. 

5. OdmyUis coiigesta ; a, fore leg. 

6. Ferrkahms eyhiiy^igcT\ a, side view of the head. 

7 . O'Hlioflibim pal mar is. 

8. Zenmides stereulm ; a, antenna. 

9. Bermiris pieiieolUs; a, hind leg. 

10. Brachycerm tursio. 

11. Cydostethus sohitus ; a, side view of the head. 

12. Cyamoholus suhsellatus. 

1 3. Side Tiew of the head of Endymia gmiinaia ; fz, antenna. 

14. Front Tiew of the head of Imachra rajkoUis ; «, side ?iew. 
lii. Fore leg of BdepMms stigmaticus. 

Plate II. . 

Fig. 1. Bolycreta nmiricai a, side view of the head. 

2. Talavrimis tmuipes; side view of the head. 
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Fig. 3. Acantlwlojikm gladiator ; a. side riew of the head. 

4. AUxirheci mtata ; a, side view of the head. 

0. Mgolrotm ohtusus^ a, side riew of the head, 

6, A'MmTfjdes miirk-ahis; a, side view of the head. 

7, Takmrinu.^ ea/Afo ; a, front view of the head. 

8. i(Si’ico!lis ; a, front view of the head. 

9. Mohclkus gagates ; r?., front view of the head j b, side yiew. 

10. Clirmggbas acrordialk ; a, side view of the head. 

11. Sckror/ii/pjs tesi^elkitus; a, front view of the head. 

12. Side view of the head of C'lihkorhjntdms ckhlodcs. 


Plate III. 

Fig. 1. Ly&trus sculpt ijgennis; side view of the head. 

2. Egmna Imia^ 

3. (Ehniis hitewornis. 

4. Metmiihia pgritosa ; a, side view of the head. 

5. Ockgmnum dissimiUs. 

6. EuopB divisa, 

7. Tkemeropis Jimhriaia ; a, side view of the head ; h, fore leg. 

6. Lmclki nkmpicta ; a. side view of the head. 

9. Cenolirena faseiata : a, side view of the head ; h, hind leg. 

10. SbkocQpis uTiihrinifs ; (u side view of the head ; 6, front view, 

11. Acgthopcm irkfk; a. side view of the head. 

12. Cgnetliia inierrupfta ; a, side view of the head. 

13. Tithene mkrocephala ; a, side view of the head ; b, fore tibia and 

tarsus. 

14. Hind tarsus of Otklppia p^odagt'ka. 

15. Scape and side view of the head of Mgetidcs barhaks. 

IG. "Kind leg oi TkccJiia pjgg'jma, 

17. Scape and side view of the head of Aegthopeus hlgemlnatus, 

18. Side view of the head of IpsieJiom cupido. 

19. Side view of the head and two Joints of the antenna of Eiiops 

Jekciii 


Plate IT. 

Pig. 1. Zetkeus electiiis, 

2. Erodioetes guinatins. 

3 . Eerqdieimis retrorsus ; a, side view of the head. 

4. Tgiidides piistidoszis; side view of the head. 

5 . Cervidoemis Mspidulas. 

6- — - nenmiis ; a, antenna. 

7 . Diaifiefes rifjicoUis. 

8. Adegaproctuspughmtiis ; side view of the head. 

9 . Eateriop>km{'S congestus. 

10. Autonopis Uneata; a, side view of the head; 5, hind tarsus. 

11. Laogenia mrex ; a, side view of the head. 

12 . oi Cercidoemm indicafor. 
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Fig. 13. Parts of tlie sterna, between the anterior and intermediate coxse, of 
BaryMhus ater\ prosternal process; c, parts of prosteriiuia 
slightly overlapping tlie anterior cosie ; if, mesostemum ; e, gibbous 
anterior portion of metasternum. 


The following is a systematic list of the species published in 
the four parts of these “ Contributions.’’ 

BkAGHYDERINuE. 

Ottistira, n. g., si. p. 440. 

bispinosa, 1. c, p. 440. Pi. X. fig. 6. Dorey; Aru; Mysol ; Waigioii ; 


Amboyna. 

bicornisj /. c. p. 441 New Guinea. 

• plamiiorsis, f. c. p, 441 Batchian ; Amboyna. 

ocularis j f. c. p. 441 Singapore. 

pulcliella, f. c. p. 441 Morty; Macassar. 

ieucogenys, I, c, p. 442 Sula. 

gibbosa, I, c. p. 442 Malacca. 

naso, 1. c. p. 442 Flores; Menado. 

punctata, 1. c. p. 442 Tondano. 

Mitopborus vittatus, si. p. 154 White Nile. 

Rhadinosomus impresses, x, p. 448 ...... Western Australia. 

Lacordairei, L c. p. 449 Queensland. 

Oeiironieta, n. g., s. p. 449. 


amcpna, L c. p. 450. PL XVII. fig. 6. Western Australia. 

CEiiassus, n. g., s, p. 470. 

sellifer, I c. p. 4/1. PL XVIII. 

fig. 12 Old Calabar. 

Rbinoscapha basilica, sii. p. 1 Kaioa ; Gilolo ; Batchian ; Ma- 

'kian ; Ternate ; Morty ; 
Dorey. 

aiilica, L c. p. 2 Batchian. 

Staintoni, 1. c. p. 2. PL L fig. 1 , . New Guinea. 

formosa, L c. p. 2. Morty. 

alma, Z. c. p. 3 Aru. 

opalescens, Z. c. p. 3 Waigiou ; Mysol; Dorey. 

verrucosa, Z. c. p. 4. FL I. fig. 2 , , Matabello ; Goram ; Bourn ; 

Amboyna ; Sula ; Java. 

sellata, Z, c. p. 4. PL I. fig. 3 .... Batchian. 

stolifera, I. c, p. 4. Waigiou. 

miliaris,, Z. c. p, 5 MysoL 

— ~ cariimta, Z. c. p. 5 . Morty, 

Paehyrhynchus argus, xi. p, 154, PL VI. 

fig. 8 Philippine Islands. 
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Paeiiyrhynchus congestus, xi. p. 155 ... . Philippine Islands. 

cingiilatnsj e. p. 155 jy 

inclytos, I, c. p. 155 „ „ 

pmorum, I, c. p. 156 Luzon. 

Apocyrtus erosus, xi. p. 156 „ 

Wallacei, L e. p. 156 Batchian. 

— satelies^ L c. p. 157 Kaioa ; Morty. 

iiitidulus, L c, p. 157 Waigiou ; Salwatty. 

Otiokhynchin*®. 

Siteytes glabratusy xi. p. 15/ Sa5'iee. 

Elytmms caudatusy x. p. 471 . PI. XVIIL 

fig- 5 Fiji. 

Psidiopisy n. g.y xi. p. 443. 

filicornisy 1. g, p, 444 Amazons. 

Episomus fimbriatiiSy xi. p. 1 58 ........ Sarawak. 

tiirrituSj Gyll.^ 1. g. p. 158 ........ North China. 

• icoiiicusj 1. c. p. 158 Cambodia. 

Demenica, n. g.y xi. p. 158, 

compressa, I. c. p. 159. West Africa. 

Bryoehsetaj n. g.j xi. p. 160. 

siiffiatay /. c. p. 160 Old Calabar. 

viridisy L c. p. 160 „ ,5 

pusilla, I. e. p. 161 West Africa. 

Eupionaj n. g.y xi. p. 161. 

attalieay L c. p. 161 Old Calabar. 

Aiitinkj n. g.y xi. p. 16L 

eiipleura, e. p. 161. Pi. VI. fig. 3. Penang. 

Platyomicus pedestris, xi. p. 162. PI. VI. 

fig. 8 West Africa. 

cordipennis, L c. p. 162 N 'Garni. 


Cyehrotonns, n. g,, xi. p. 162. 

- — » vidiiatnSy 1. c, p. 163 ,} 

Zyrcosa, n. g., x. p. 438- 

Murrayis I. c. p. 439. PL XVII. fig. 7* Old Calabar. 

Etipiialia, n. g., x. p. 467. 

pardalisj L c. p. 468. PL XIX. 

fig. 14 Western Australia. 

Atinesia, n. g,, x. p. 468. 

' — — inargiData, I. c. p. 469. PL XVIIL 

fig, 3 South Australia. 

' — — glaucinaj xi, p. 446 Western Australia. 

Prosyms, n. g.^ x, p. 437. 

-- — abstersusjl.c.p. 438, PLXVII. fig.S. Western Australia (Champion 

Bay)* 
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ProxTrus iecideosus, I c. p. 438 Western Australia (Ghaiupioii 

Bay). 

Cyrtozemia, n. g., xi. p. 443. 

clispaFj 1. e. p. 443. PI, X. fig. 9 . . India ( Bombay). 

Telenica, n. g., xi. p. 444. 

suHimbataj L c. p. 445. West Australia. 

iiebulosa, L c. p. 445 .............. „ „ 

Timareta, n. g., xi. p. 445. 

figiirata, 1. <?. p. 446. PL XII. fig. 8. Swan HiTer (Fremantle). 

satellina, L c. p. 446 Fremantle. 

Ouycliopoma, n. g., xL p. 445. 

parda, L c, p. 445. Pi. X. fig. 8 . . CocMn-China ; Pegii. 

Ef.emnix.e. 

Acaiitbotraclieius albus, xi, p. 447 Malabar. 

Platytraelieliis chloris, x. p, 458 Western Australia, 

Leptopin^e. 

Onesorus, ii. g., x. p, 4S3. 

maculosus, L c, p. 4S3, • PL XIX, 

fig. 13 Cape York. 

obesus, 1. €. p. 483 "Western Australia. 

tigriniis, 1. c. p. 483 Australia. 

caudidus,, 1. c. p. 484 

Lysizone, n. g., x. p. 485. 

altemata, L c. p. 486 Western Australia. 

CheiTiis sikceus, xi. p, 157 King George’s Sound. 

pimctipennis, L c. p. 158 Swan River. 

— — Mastersii,, i, c, p. 158. PL TI. 

fig. 9 King George’s Sound. 

Leptop.s colossus, X, p, 451 W. Australia (Champion Bay). 

Dnboiilayi, 1. c. p. 452 Western Australia (Chain pion 

Bay). 

retiisus, A e. p. 452 Queensland. 

supereiliaris, k c. p. 452 „ 

dorsatus, I c. p. 453 West Australia. 

acerbus, L e. p. 453 "Western Australia. 

polyacanthus, I. e. p. 453 ...... Australia. 

ebemiius, I e, p. 454 QueenslancL 

Bystirus, n, g,, xi. p. 44/. 

strumosus, /. c. p. 447» "Ph XIII. , 

fig.. 10 Mexico. 

Bssolithiia, n. g.,' x. p. 457. 

• pliiviata, /, ,r. p. 457. FI* XYTII. 

fig. 7 Western Australia (Nieol Bay). 

EIIsF, JOlTSy. — ZOOLOGY, TOL. XII. 0 
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Essolitliiia rlioiiibiiSj L c. p. 457 Australia (Cbainpioii Bay). 

Gypoiiycbus, ii. g.. x. p. 485. 

— — porosus, L c. p. 4S5. FL XIX. 

fig. 10. ...... Alosambiqne. 

Polyteles deciissatus. x. p. 441. PL XVII. 

fig. 1 Peru (Xauta). 

Entiiniis arrogans, xi, p. 448 Panama. 

Demiuitea,, ii. x. p. 440. 

luctuosa, I c. p. 441. Pi, XVII. fig. 3. Burmali. 

Esmeliiiaj n. g.j x. p. 484. 

flavovifctata, i. c. p. 4S4. PL XIX. 

fig, 8 Queensland. 

Brachycerin*®. 

Bracbycerus tiirsio^ xii. p. 6. PI. 1. 

fig. 10. Damara Land, 

ByRSOPIN/B. 


IxodiciiSs n. g., xi. p. 448. 

occlusiis, L c. p.44S, PL XIII, fig. 8. Cape of Good Hope. 

sordidiiSy L c, p, 448. .* „ „ 

Syntbocus nigropictus, x. p. 463. PL XIX. 

fig. 11 Baniara Land. 

adustus, Z. e. p. 464 X^Gami, 

Amycteiiin.e. 

Acantholopbus nasieornis, xii. p. 6 West Australia. 


gladiatorj /. c. p. 6. Pi, IL fig. 3 . . 

simplex, I c. p, 7 


Anascoptes, n. g., xii. p. 7. 

inuricatus, Z. c, p. 7* PL H- fig. 6. • Swan Eiver. 

Polj’creta, n. g„ xii. p. 8. 

- — " inetriea, L c. p. 8, PL II, fig. 1 , . . . Cbanipion Bay. 

Sclerorbiniis tseniatirs, xii. p. 8 South Australia, 

iiiolestus, Z.,e. p. 9 „ 

* margiiiatus, Z. o. p, 9 ,, „ 

eebinops, Z. o. p, 10 West Australia. 

— — meliceps, Z. e. p, 10 Qiicensland. 

'Talauriiiiis victor, xii. p. 10 South Australia. 

— ^ — fiinereus, /. a. p. 11 West Australia. 

piistulatiis, Z. e. p, 11 ,, „ 

— earboiiarius, Z. c. p, 12 „ „ 

— phrynos, Z. c. p. 12 Queensland. 

molossusj I. e. p. 13. West Australia. 
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Takiiriiius melaiiopsis, Z. c. p. 13 ...... West Australia. 

• simulator, 1. c. p. 13. j, 

• Maeleayi. Z. c. p. 14. King George’s Sound. 

• eiiermstiiSj /, c. p. ]4 ,, ,, 

teniiipes. I c. p. 15. PI. II. fig. 2. , Swan Kiver. 

tessellatus, I, c. p. 15 West Australia. 


genieulatiis, Z. c. p. 16 . „ „ 

lemmiiSj L c. p. 16 . . . „ „ 

pupaj Z. c. p. 16 

cariosus, /. c. p. 16 . . . . „ 

capito, 1. c. p. 17 . PI. IL fig. 7 . • . • Champion Bay* 

Imvicoliis, i. e, p, 17 . PI. IL iig. S. Victoria. 

Molochtiis, n. g.j xii. p. 18 . 

gagates, Z. c. p. IS. PL II. fig. 9 . . West Australia. 

Ciibicorliynchiis cichiodeSs xii. p. 18 .... ,, „ 

sterilis; /. c. p. 19 Victoria. 

Cliriotyplius, n. g., xii. p. 19 . 

acroinialis, 1. c, p. 19 . PL IL 


fig. 10 

Alexirhea^ n. g,, xii. p. 19, 

Western Australia (Cliampion 
Bay). 

notata, L c. p. 20. PL II. fig. 4 . . 

West Australia. 

aurita, /. c. p, 20 

?5 9» 

falsiiica, Z. c. p. 21 

Myotrotus, n. g., xii. p. 22. 

Western Australia (Cliam,pion 
Bay), 

obtusiis, /. 0. p. 22. PL II. fig. 5 . . 

Euomus retnsus, xi. p. 449. PL XII. 

Queensland (Rockhampton] , 

12 ' 

Western Australia. 

Dialeptopiis serricollis, xi. p.'449 ...... 


graniilatiis, 1 c. p. 449 ............ . 

— — plantaris, L e. p. 449. PL XII. 



fig. II 


Rhyparosomin^e. 


Geohyrsa, n. g., xi. p. 450. 
iiodifera, 1. c. p. 450. 

PL 

XIII. 


flg. 1 



Nicaragua (Chontales). 

Opliryota^ n. g., xi. p, 451. ' 

squaniibunda, L o. p. 451 



South Australia (Port 'Au- 

Zephryne, n. g., x. p. 471. 

sofdida, /. e, p. 472. 

PL 

XJX. 

gusta). 

fig. 12 

. . . . 


Australia. 

Dysosthies, n.g., x. p. 4/2. 



6^ 



84 


ME. T. P. PASCOE 01? THE CTJBCULIOKID.E. 


Dysosiines valgus, L c. p. 473. PL XIX. 

fig. 1 Queensland. 


MoLYTINiS. 

Tipl-iaiira, ii. g., xi. p. 164. 

fiinerea, 1. c. p. 164. PL YL dg. 10. Para. 

SCYTHROPIN^. 

Catacbfenus scintillaus, xii. p. 22 Pliilippine Islands. 

Eugaatliiis brac'eatns, xii. p. 23 Tsusima. 

diloroticus, /. c. p. 23 Formosa ; North China. 

Gonipterin.e. 

Oxyops auliciis, x. p. 479 Queensland. 

concrdns, L e, p. 4/9 New South Wales. 

crassirostris, i. c. p. 480 Champion Bay. 

— ^ iiTasiis, L c. p. 480 Queensland. 

— bilimarisj' 1. c. p. 480 ■ Gawler. 

vitiosiiSj 1. c."p. 481 Queensland. 

gemellus, Z. c. p. 481 Western Australia. 

margiiialis, I. e, p. 481 Queensland. 

arciferus, /. c. p. 481 ,, 

aretatiis, 1. e, p. 482 South Australia (Adelaide). 

Bryachus, n. g., x. p. 478. 

squamicoilis, /. c. p. 479 Queensland ; Western Aus- 
tralia 5 South Australia. 

Gonipterus ferrugatiis, x. p. 47/ Queensland. 

cinnamomeiis, 1. e. p. 477 „ 

balteatiis, Z. c. p. 477 South Australia. 

^ — - sepiilchralis, L'C. p. 478 „ „ 

cionoides, 7. e. p. 47B South Australia | New South 

Wales. 

Styanax, n. g., xi. p. 164. 

earbonarius, 1. c. p. 165. PI. IX. 

fig. 4 Sumatra. 

Paiitoreites, ii. g., x. p, 462. 

virgatus, L c. p. 463. PL XVIII. 

fig. 4 South Australia. 

sceiiiciis, Z. c. p. 463 New South Wales. 

vittatus, xi. p. 451 Aaistralia. 

Hyperix^. 

Saginesis, n. g., xi. p. 452. 

— latipeniiis, L e. p. 452. PL X. fig. 4. Aru. 
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Aterpix^s. 

AparetCj ii. g.. xi. p. 165. 

palpebrosa^ A c. p. 166 Soiitb Australia. 

Dexagia, n. g.^ xi. p. 166. 

siiperciliaris, 1. c% p. 166. PL TIL 

tig. 2 Batcltiaii. 

H3q)ermetraj n. g., xi. p. 167. 

aiialis, I, c. p. 167. PL IX, tig. 5 . . Mysoi. 

Medicasta, ii. g., x. p. 441. 

leucura, 1 e. p. 442. PL XTIJ. 

tig. 11 . W. Australia (Ciiarapion Bay). 

RliiuopletheSj n. g., x. p.46.9. 

foveatus^ L c, p. 469 West Australia, 

Ipliisaxus, n. g., x. p. 469. 

aspei’j h c. p. 470. Pi. XIX. tig. 7* • j> 


Hylobiixxe. 

P»palosomus zonatus"^, xi. p. 168 Bateliian j Murty ; Giicio ; 

Ceram'; Kaioa ; Key ; Aru ; 
Dorey ; Saylee. 

Hylobiiis fasciatus, xi. p. 168, PL TIL 

tig. 9 Morty; Batcliiau; Ceram. 

BOtatus, 1. c. p. 169 Java; Sarawak, 

scrofaj L c. p. 169 Sarawak. 

rabidiis, Z. c. p. 16.9 „ 

papiilosusj L e. p. 170 Java. 

apbya, Z. e. p. 170 India. 

Eetinuraj u. g., xi. p. 170. 

brentboides, Z. c‘. p. l/L PL TII. ' 

fig* 10.... » ? 

Scolitlius^ n. g., xi. p. IJL 

acumiuatus, Z. c. p. 172. PI. TIL 

tig. 8 Sarawali. 

Aclees porosusj xi. p. 172 Sarawak ; Bateliian : , Kaioa; 

Ceram ; Morty ; Bourn ; 
xAmboyna; Matabelio; Ter» 
nate Am ; Dorey ; Saylee. 

GyilenbaliiL Z. e. p, 172 Waigiou; Amboyaa. 

* M. Jekel considers this species to be a yariety of P. Boisd.,— the 

insect known to Sobonberr, Lacordaire, and others as P. dea!hatu,% BoiscL, being 
specifically and generieally distinct ; and the genus be has named PefsIa^jkorMS 
(Ann. Soe. Eiii de Fr. 1873, p. 433 et seQ.). My numerous specimens of both 
species scarcely vary, except’ from abrasion. 
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Seieiica, ii„ g.^ xi. p. 1/3, 

amictaj L c, p. 173. PL IX. fig. 7* • Singapore. 

leiicospilaj I. c. p. 173 Singapore ; Penang ; Sarawak. 

NipliadeSj ii, g.j xi. p. 1/4. 

pardalotns, L o. p. 174. PL IX. 

fig. 8 Sarawak. 

costatnsj L c. p. 174 Aru : Batcliian; Macassar. 

Ozoetenes^, n. g., xi. p. 174. 

jiibatus, 1. e. p. 175. PL IX. fig. 3. Amazons (Ega). 

Cecbides, n. g., xi. p. 453. 

aniCBiiiiSj /. c. p. 453. PL XIL fig. 7. West Australia [Cliampion 

Bay). 

Gycotida,, n. g., xi. p. 453. 

lineata, I e, p. 454. PL Xil. fig. 6. West Australia. 

Ortboiiiinus palniariSiXii. p. 23. Pi. Lfig. 7» Ceram. 

aiToganSj Z. c. p. 23 Ceram ; Ainboyna , Bourn. 

EeIHHININ.'E. 

Nemestraj n. g,., xi. p. 454. 

incerta, L e. p. 455. Pi. Xli. fig. 5. West Australia (Fremantle). 

Ne£i 3 iefla 3 n. g., xi. p. 455 and xii. p. 73. 

— semiiista, L c. p. 455. PL XIL 


fig-9 

West Australia. 

Oricliora, n. g., x. p, 486. 

trivirgata^ L e. p. 4S6. PL XIX. 


fig. 3 

King George’s Sound. 

Cenelirena^ n. g,, xii. p, 24. 


faseiata, L c. p. 24. PL III. fig. 9. . 

Aru; Waigiou. 

pcecila, Z, e. p. 24 

BatcMan. 

sutiiralis, /. e. p. 25 

Sub. 

TlieeMa, n. g., xii. p. 25. 

— — pygmseaj Z. c. p. 25 

Peliobk, n. g., xi. p. 456. 

Champion Bay. 

— - geniculata, L c. p. 457- PL XIII. 


" fig. 3 

Ecuador (Macas). 

Titlieiie,, n. g., xii. p. 25. 

microeepliala, 1 e, p. 26. PL III. 


fig. 13 

Sarawak. 


OxYCOKYNlXiB. 

Metrbxena^ n. g.j x. p. 442. 

serricoliisj L c. p. 443. PL XVII. 

fig. 10 Macassar. 

■ — “ siibrittata, xii. p. 2fi „ 



3IU. I\ P. PJLSCOE ON THE CrilCULIO^'iD-E. 


87 


BsLIXiE. 

Dicor«iylas|)upillatus% xi. p. 175. PL VI. 

tig. 1 Chili. 

iuctuosiiSj /. c, p. 176 ,5 

amceniis, L e- p. 1/6 

Beilis aiiguiiieus, xi. p. 457 Vvest Australia (Nicol Bay). 

aplithosusj i. c. p. 457 South 7uistrr.Iia. 

farinariuSj /. c, p. 45S Vfest Australia. 

aeiciilaris, 1. c. p, 45S West Australia (^Albany). 

paralleliis,, L c. p. 458. PL XII. 

fig. 10 W. Australia (Cliampimi Bayj 

plagiatiLS^ X. p. 475 Qiieeuslaad. 

linearis, L c. p. 475 ,, 

serpens, 1. c. p. 475 . . . . West Australia. 

Wailacei, xii. p. 26 Am. 

inomatus, xii. /. o. p. 27 Mysoi ; Morty, 

Eurhynchinx®. 

Ctenaphides, n. g., x. p.- 476. 

porceiius, L c. p. 4/7. Pi. XYIII. 

fig. 10 Western Aiisti'alia. 

Cyrotyphus, n. g., x. p. 445. 

fascicularis, I. c. p. 445. Pi. XVII. 

fig. 5 South xLustralia (Gaaler). 

Agnesiotis, ii. g., x. p. 474. 

pilosuk, I. c. p. 474. PL XVIII. 

fig. 6 Queensland. 

Attelabin.®. 

E'Uops coelestina, xii. p. 2/ New Guinea (I)orey). 

violacea, L c. p, 27 Cemm. 

plicata, L c. p. 28 Macassar. 

* Some species of IHcordf/ius were fii\st published by Philippi in 1859, in the 
‘ Aiiales de la Eniversiclad de Chile ’ (a work apparently unnoticed by recent 
writers), and referred by Mm to Ehmotia. From this it follows that 
ithi/cerokics, Lac., must yield to D. Unotatus^ Phil., and D. heiliiwides, Lae., to 
D. marmoratus, Phil., also my D. to D. anmtUfer, Phil. There is 

also, I understand, a little pamphlet of half-a-dozen pages or so, published by 
Fairmaire and Germain, wMeh I hare not seen, but whieli is quoted in the Miinicli 
Catalogue as “ Col. ChiL 1860.” They describe four species of Momdlocerm, 
referribie probably to likordghm ; and that their &llidomrms is 
their argus^ aymulifu\ their halkaii(s==^binotatiis is prokible ; and their exqut- 
slim may be my mdamts. If this be so, Eductuosus is the only one of the 
abo?e three species which will stand. 
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Euops trigemmataj /. e. p. 28 Batckian; Borey- 

ajrosa, I. e. p. 23 Batcbian; Sarawak; Sula. 

— ^ — ■ claTigera, I c. p. 28 . Qiieensknd. 

eiicaiyptij I. c. p. 23 Queensland (Gayndak). 

amethystinaj c. p. 29 Singapore. 

— -> divisa^ L e. p. 29 Dorey ; Say lee j Batcliian 

Mysol. 

Jekelii, i c. p. 29 Am ; Borey; Salwatty ; Wai 

giou ; Amboyna. 

RrilNOMACERIX^. 

Agilaiis, n. g., xi. p. 1/6. 

pedestrisj L c. p. 177* Bk VII, 

%. 11 Sarawak. 

SCOLOPTERIN-E. 

Nyxetesj n. g.j for Cui*culio kidens, Fab,, 

X. p. 456. 

ErODISCIN^'E. 

Atemstes®=Tox elites, nec Newm, 

• longirostris, x. p. 464 Brazil. 

• dentieollis, L c. p. 465. Pi. XIX. kg. 6. „ 

Erodiseiis analis, x. p. 465 „ 

AxTXI ON O M IN.E. 

Imackra, n. g., xii. p. 30. 

nificollis, k c. p. 30 Saiwak. 

' Ceratopodinae. 

Polydus^ li. g-s xi. p. 459. 

— 1- dimosns, I c, p. 459. Pi. XIIL 

kg. 4 Brazil (Bahia). 

PRIONOMERIN^, 

Ectyrsus, ii. g., xi. p. 177* 

— viliosus^ L Q, p, 173 , PI. TIL 

fig. 5 Brazil (Sio). 

Tliemeropis^ n. g,, xii. p. 30. 

fiinbriataj I c, p. 31. Pi. Ill, fig. 7. Amazons. 

Ockyromera, n. g., xii. p. 31. 

dissimilis, I c. p. 31. PL III. fig. 3. Sarawak. 

• rufescenss I, c« p. 32. , Singapore. 


^ LudovLv^ Cast., lias priority. 
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ZeioiiSj n. g.j xi, p. 179. 

— — piilchellaj L c. p. 179. PI. Til. 


fig. 6 Sarawak. 

Synaada^ n. g., xii. p. 32. 

ciirriiciilaj /. c. p. 32 Macassar. 

I:vyehiomiiia'''^ n. g., xi, p. 456. 

testacea, Z. c. p, 456 Saraw'ak. 

Oaipliasusj b. g., xi. p. l/B. 


seratuBj I c. p, 178. FI. YII. fig. 12. 


Tychiin^. 

Zepfiiantba, n. g., xii. p. 33. 

pubipennis, Z, c. p. 33 Sumatra. 


L,a:MOSAcciNA:. 


LEemosacciis notatus^ xi. p. 180. PL TI. 

fig. 4 : 

electilis, Z. c. p. 180 

cateBatus, 1. e. p. 180 

peccuarius, Z. c. p. 180 

ustiilus, Z. c. p. ISl 

brevipennisj x. p. 439 

tantuliis, L c. p. 439 

synopticus, I. c. p. 440 


Queensland ; King George*s 
Sound. 

Australia. 

Queensland. 

South Australia. 

Victoria (Melbourne). 
Queensland. 

V. Australia (Champion Bay) . 
Queensland. 


Aecidxnje. 

Alcides Saundersii, x. p. 459. FL XIX. 

fig. 4 Siam. 

— magiciiSjl. c. p. 460 Cambogia. 

delta, I. c. p. 460 .... Ceylon ; Ceram ; Aniboyoa. 

trifidus, 1. c. p. 460 North China ; Japan ; Mant- 

churia. 

ligatiis, /. c. p. 461 Java. 

discedens, L c. p. 461 . . : Singapore; Sarawak. 

asphaltinus, I c. p. 461 .......... Batchian ; Gilolo. 

— — Semperij I c. p. 462 ............ Philippiile Isiauils. 

magister, xi. p. 181. PL IX. fig. 9. Am. 

• fastuosus^ Z. c. p. 182 Sarawak. 

auritiis, Z. c. p, 182. PL IX. fig. II. Cochinehina. 

— erro, Z. e. p« 182 China. 

— ^ — ■ micronychns, Z, c, p, 183.'. Cochinehina. 

frontalis,,!, c. p. 183 Morty; Batchian, 


Erroneously placed in Erirlnniiia". 
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HaPLONYCHIN^'E, 


Haploiiyx niyniiatus, x. p. 488 South Australia. 

ustipenais, i. c, p. 48S Sydney. 

dotatus, L c. p. 48S West Australia. 

liiciiis,, I c. p. 439 Champion Bay. 

vestigialis, I c. p, 4H9 Queensland. 

fallaeiosus, 1. c. p. 489 ,, 

rnaialisj /. c. p. 490 ,, 

scolopaxj i. c. p. 490 ,, 

ericeuiS, i. c. p. 4.90. South Australia. 

veiiosiis, Z. c. p. 4.9i Gawier. 

centralis, I. c. p. 491 „ 

cioiioicles, /. c. p. 491 „ 

turtur, c. p. 492 „ 

Syarbis sciurus, x. p. 444 Western Australia. 


gonipterokles, L e. p. 444 


Aolles, n. g., x, p. 450. 

rubiginosusj p. 451 „ 

mieeus, I. c. p. 451 „ 

Zeopiis, n. g.,, xi. p. 460. 

storeoides, I c, p. 460 South Australia. 

Metatyges ciipreus, x. p. 443 Gold Coast. 


Menem ACHiNiE. 

Aeiencmis pardalis, xi. p. 460. Java j Batchian. ■ 

subsignata, I. e. p. 461 Madras. 

peduncuiaris, 1. c. p. 461 Singapore i Sarawak ; Java. 

frenata, I e, p. 461 Saraw’ak, 

meriones, I. c. p. 462. Pi. X. fig. 5. . Batchian. 

palliata, 1. e. p, 462. Japan. 

pachymera, I. c. p, 462 Laos. 

breYipemiis, 1, c. p. 463 Batchian ; Amboyna. 

Berethia, n. g., xi, p. 463. 

niedmotata, L c. p. 463. PL X. fig. 3. Ceram. 

saimio, L c. p. 463. PL X. fig. 2 ... . „ 

Senielima, n, g., xi, p. 464. 

trkngulnmj L €. p. 464. PL X.fig. 1. Sarawak. 


Cholinjs. 


Clioius piilchellus, xi. p. 4f54 Cayenne. 

remiiiiis, L c. p. 465 Ainazons. 

brorainiis, I c. p, 466 Peru (Quito), 

uniformis, L c. p. 466 Para. - 

iiivosus,, I. G* p. 466 ............... New Granada. 
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Cliolus atomarius, I. c. p. 466 . . Yeiieziiela. 

cleiiimbiSj /. e. p. 467 Ecuador (Macas). 

bufonius, Z. c. p. 467 Amazons. 

caiamita. Z. c. p. 467 Brazil. 

sycophanta, 1. c. p. 46S New Granada. 

miaietes^ I. e, p. 468 Nicaragua (Clioiitaies;. 

ciiriaiiSj L c, p. 463 „ 

vidiiiitas, /. a. p. 469 „ ,, 

nitidicollisj L c, p. 469 Bogota. 

Biiekleyi, L c. p. 469. PL XI. %. 3. Ecuador (Canales). 

hsematos rictus, I, c, p. 469 Bogota, 

leeifleosiis, /. c. p. 470 Nicaragua (Clioiitales). 

iiotabilis, L c, p. 470. PL XL dg. 1 . . Amazons. 

prastoriiis, L c. p. 4/0. PL XI. dg. 2. Panama. 

Eretliistes, n. g., si. p. 471. 

leucos})iiiiS 5 L e. p. 471 Cayenne. 

liclieiieiis, L c. p. 471. PL XL fig. 6. Ecuador (Sarajacu). 

oebriTentris, 1. c. p. 47^. Venezuela (Santa Marta). 


congestiis, L c. p. 47^ „ „ 

Anffiiioniiis, n. g., xi, p. 4/2. 

rubigineiis , L c. p. 4/2. Pi. XL fig. 5. Brazil. 

Astyage, 11 . g., xi. p. 4/3. 

lineigera, L 0 . p. 4/3, PL XL 

fig- 8 

Ozoplierus, n. g., xi. p. 473. 

miiricatus, I, c, p.474. PL XI. fig. 9. Amazons (Para) i Cayenne. 

Nesedusj n. g.j xi. p, 474. 

bivittatiis, L c. p. 474. PL XI. fig. 7- Amazons. 


Callinotus niicrospilotiis, L c, p. 474 ...... Brazil. 

Soleuopus bilineatus, L c. p. 4/5 Cayenne,; Mexico. 

tmnsversalis, 1. e. p. 4/5. Pi. XL fig. 4. Brazil. 

Gryptaspis, n. g., si, p. 476. 

- — - arnplieollis, I,- c, p. 4/6. PL XL 

fig, 10 New Granada. 


Cryptoehyncbin^. 
(Itbyporides vrais, Lao,), 


EctatorMnus Adamsii, xi. p. 478 Tsusima (Japan). 

femoratus, I. c. p. 4/8. PL X. 

fig. 10 Sarawak, 

Golobotles nodulosus, xi. p. 485 Batcbian. 

— . — fascienlatiis^ 1. c. p. 485. FL X. 

fig. 7 Amboyna. 

PerrbEebius., 11 . g,, xii, p. 34, 
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PerrliseMus epliippiger, h c, p. 34. Pi. L 

fig. 6 Dorey ; Aru ^ Macassar ; 

Morty. 

Mitrepliorus capuciiius, xi. p. 185 Brazil. 

albifronsj Z. c. p. 186 „ 

(Pseplioiacides^ Lae.). 

Glechinns, n. g.j, xi. p. 1S4. 

— ^ — talpaj L c. p. 184 New Caledonia. 

(Stroiigylopterides, Lac.). 

Inozetes, ii. g., xi. p. 4/9. 

■ — - petecliialisj 1. c. p. 4/9. PL X. fig. li. Batchian. 

Osseteris^ n. g., xi. p, 4/9. 

seutellaris^ i. c. p. 480 New Guinea. 

Therebus, n. g., xi. p. 480. 

cepuroidess I. c. p. 480 Western Australia. 

(Guioperides, Lac.}. 

Guioperus variolosiiSj x. p. 456. PL XYIII. 

fig. 2 Columbia. 

subpailiatiis, I. c. p. 456 Cayenne. 

eques;, xi. p. 476 Nicaragua (Ciiontales). 

(Ociadiides, Lac.). 

Ocladius Barani, xii. p, 35 Syria. 

(Soplirorbinides, Lac.). 

Metrania, n. g., xi. p. 481. 

paliiata^ 1. e. p. 432. PI. XIII. 

fig. ]l Cayenne, 

(CamptorliinideSj Lae.), 

Pacbyoiiyx araneosus, xii. p. 34 Cocliincliina. 

Oen. iiicertffi sedis. 

Biapliiiaj n. g., x. p. 445. 

• — -* signata. I, c. p. 446. PL XTIL 

fig. 4 Natal. 

aentipennisj 1. c. p. 446 ,, 

Deretiosus, n, g., xi. p. 184. 

aridus, 1. c. p. 185. PL Till. fig. 10. Dorey; Saylee; Ceram. 

(Tylodides, Lac.). 

PericMusj ii. g., xi. p. 186, 

■ verrucosus, I. c, p. 186. PL YIIL 

fig. 9. . . . Waigiou. 
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Erebaces. n. g., xi, p. IS/. 

angiilatiis, /. c. p. IS/. PL VIII. 

fig. 8 BatcMan. 

pleuricaiistaj 1. c. p. 187 llorty, 

Foroptems exitiosiiSj xi. p. 189 Qiieeaslaacl. 

ellipticus, /. c. p. 1S9 !Xew South W ales (Illawami). 

IVaterlioiisei, /. o. p. 189 Queensland. 

morbillosus, 1. c. p, 190 Tasmania. 

■ flexuosiis, L e. p. 190 South Australia. 

inastoideus, I, c. p. 190 Batchian. 

approxiraatiis, L c. p. 191 Kaioa. 

liariolusy /. e. p. 191. PL YII. fig. 7. Queensland. 

spliacelatusj /- c. p. 191 „ 

verres^ L c. p. 192 

porrigineus. L c. p. 483 Victoria. 

miisciilus, I. c. p. 483 Tasmania. 

'bisigiiatus, h c. p. 484 Moretoa Bay. 

foTeipennis., L c. p. 484 . . IS'ew South Vales (IHawam). 

Hexymusj n. g., xi. p. 1S8. 

tiiberosiis., /. c. p. 188. PL VIL fig. 3. QueenskncL 

monachus, I, e. p. 4So Queensland (RoeHiampton). 

Petosiris cordipennis, xi. p. 483. PL XII. 

„ 

Saleus, n. g., x. p. 447. 

glohosiis, i. c. p. 448, PL XVII. 

fig. 2 Cape York. 

Imalithus, n. g., x, p. 465. 

patella, L c. p, 466. PL XIX. fig. 2. Queensland. 

(Cryptorhyncbides vrais, Lae,). 


Zeneudes, n. g., xii. p. 35. 

sterculice, 1. c. p. 36, Pi. I. fig. 8. Queensland (Oayndali). 

Cyamobolus bicinctiis, xii. p* 36 Malacca. 

subsellatus, I. c. p. 36, PL 1. fig. 12. Say lee. 

cluplieatiis, 1. c. p. 37. „ 

Cjdostetbus, n. g., xii, p. 37. 

solutus, 1. c, p. 38, Pi. I. fig. 11 . . Ceram. 

lineolatus, Z. 'c. p. 38 . Amboyna; Tondano. 

SyroteliiSs n. g., for Cyamobolus Fallen^ 

Boh.y xii. p. 38. 

Eiitbyrliiniis navieiilaris, x. p. 455 Western Australia. 

iconicus^ xi. p. 477. Mjsol. ' 

pictiis,. I c. p. 477 . PL X, fig. 12 . . Singapore, 

Cecbnnia, n, g,. xii. p. 38. 
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Ceciiania eremita# c. p. 39 

iEclimura^ e. g.j xii, p. 39. 

Japan (Nagasaki). 

emysj 1. o. p. 39 

Oroclilesis^ n. g., xi. p. 194, 

amiuiarisj /. c. p. 195. PI. YIIl. 

Singapore. 

fig- ^ 

Dorey ; Batdiian ; Penang. 

solea^ /. <7. p, 195 

Batcliian. 

— flesiiiaj c, p. 195 

Am. 

maculosa, xii. p. 40 

Odosyllis, n. g., xii. p. 40. 

Salwatty. 

congesta, 1. c. p. 40. Pi. I. fig. 5 . . 

Tondano. 

atomaria, /. c. p. 41 , 

Singapore. 

graiiiilicoilis, L c. p. 41 

Tondano. 

vitiosa, /. c. p. 41 

Wagiou ; Saylee. 

— — terrenaa 1. c. p. 41 

Menado. 

irrorata, L c. p. 4:2 

Pelepliiciis, n. g., xii. p. 42. 

Saylee. 

stismaticusj /. c. p. 42 

Axioiiicusj n. g., x. p, 455. 

insignis, 1 c. p. 455, PL XVIII. 


fig. 8 

OrpLanistes, n, g,, x. p. 454. 

eustictiis, 1. c. p. 454. Pi. XVIII. 

Queensland. 

fig. 9 

Perissops, n. g., xi. p. 193. 

ji 

muiidus, L c. p. 194 

i» 

iliaciis, L £?. p. 194 

Platyteaes, n. g., x. p. 466. 

Gilolo 5 Dorey : Aru ; My sol. 

varius, 1, c. p. 467. PL XVIII. fig. 1. Ara j Macassar ; Key ; Gi- 

Apries, n. g., xi. p. 196. 

iolo ; Batchiaii ; Waigiou ; 
Ternate, 

eremita, 1. e. p. 196. Pi. IX. fig. 6. 

Batcliian. 

palliatus, L e. p. 196 

Saylee. 

Aonyeiiiis lineatus, x. p. 443 

West Australia, 

luetiiosus, xi. p. 4/7. PL XII. fig. 1. 

Zeiigeaiaj n. g., xi. p. l.O/. 


fiktrio, 1 e. p. 198. PL VIII. fig. 11 . 

Sarawak. 

■ Mstrionicaj /. e. p. 198 

Penang. 

figurata^ i. e. p. 197 

Omydaiis, n. g.^ xi. p. 198. 

Sarawak. 

plinthoifies, L e. p. 199 

Metyras., n. g., .xi, p. 482. 

New South Wales (Iliawarra). 

collariSs 1. e. p. 482. PL XII. fig. 4. . 

Eniymk, n. g.j xi, p. 199. 

West Australia, 
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Eiiclymia ripio, /. c. p. 200. PL Till. iig. 5 Batcbiaii; Borey. 

gemiiiata, xii. p. 43. . . Bateliian. 

Paaopides, a. g.., xi. p. 200, 

aaticiis, 1. c, p. 201. FI. YIII. dg. 4. Toadaao. 

Gh'pliagiaj n. g., xi. p. 201. 

insciilpta, L e, p. 201 BatcMaa. 

Sybulus, n, g., xi. p. 2ir2. 

peeeuarius, I, c. p. 202 s,, 

ineensiis, 1. c. p. 202 Siagapore. 

RebiuSj a. g,, xi. p. 203. 

latifasciatus, i. e. p, 203. PL Till. 

fig. 3 Toiidano- 

Diatassa,n. g., xi. p. 192. 

plialerata, I e. p. 193. PL IX. fig. 2. MvsoL 

Necli3'ras, ii. g., xi. p. 203. 

leaiur, L c. p. 204 . PL Till. fig. / • A*mboyiia : Goraai ; Bateliis 


piincticoilisj /. c. p. 204 Am ; Saylee. 

niidus. /. c. p. 205 Batebiaa, 

geiiiculatiiSj i. c, p. 205 Th^soL 

paaiscus^ /. e. 205 Amboyiia. 

— — notatiiSj i. c. p, 206 Saylee. 

funebris, I, c. p. 206 Batebiaii. 

poreatus, /. e. p. 206 Ceram. 

satyrusj I c. p. 20/ Giloio. 

Berosiris, n. g., xii. p. 43. 

picticollis, L e. p. 43. PL I. fig. 9 . . Sarawak. 

violatuSj L c. p. 44 Java. 

cribratuSj L c. p. 44 Sarawak. 

Iiepaticus, L e, p. 44 Tonrlano. 

devotns, L c. p. 44 Gorara. 

-Esyebora^ n. g,, xi. p. 209. 

notaticoIIis 5 L e. p. 210 Sarawak. 

S^wicMiis, 11 . g.j xi. p. 207 . 

roricliis, 1. c. p. 207 Kaioa. 

— — dissipatiis,, L c. p. 20S Mortyx 

■ frontalisj L c. p. 203 Boiira ; Ceram. 

proletariiis, I c, p. 203 Matabello ; Giloio. 

servuks, t e. p. 208 Dorey. 

Neclymora, n. g., xi. p. 209. 

■ — > — ventricosa, L c. p. 209. PL Till. 

fig. 1 . Am. 

(Mecistostylides, Lae.% 

Protopaitts crisfcatus,, x. p. 44S Qiieenslaiad. 

Blepianla voliita, xi. p. '210 Doret: Saiwatty. 
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Blepiarda ritiutaj c. p. 210 Arii. 

neopliyta. L c. p. 211 Borey. 

AiiialtliiLs, 11 . 1^5 xi. p. 211 , 

iiisigiiisj L c, p. 212. PI. YII. fig. 4. Morty. 

Doetes, n. g.., xi. p. 212. 

albii-pictus, I. e. p. 212. PL Till. 

fig. 6 . Goram. 

{ Sympiezoscelides, Lac . ). 

Amydala, n. g., xi. p. 21.3. 

abdoniiiialis, 1. c, p. 213. PI. TL 

fig. 1 1 . Queensland. 

Zygopin.?:. 

LatycliiiSj n. g.. xi. p. 4S6. 

rivulosiis, I. e. p. 486. PI. XIII. 

fig. 9 Brazil. 

Heclycera,,!!. g .3 X. p. 45/. . 

— — meganiera, L c. p. 4.57. PI- XTIII. 

fig. 11 Cayenne. 

Chirozetes, n. g,., x. p. 447. 

pectorosiis, L e. p. 447. PL XYIL 

fig. 9 Cambodia. 

Agametis,, n. g., x. p. 473. 

festiva, L e. p. 474. Pi. XIX. fig. 5. Sarawak; Ceram ; Batcliian; 

Ambo^a. 

TACHyGONIN.3E. 

Ixallim, n. g.j, xi. p. 214. 

rufescens^ 1. c. p. 214. PL IX. fig. 1. Singapore. 

ISOEHYXCHIX-^. 


Lobotracbelus stigma^ xii. p. 44 Australia (Gaynclab). 

plagiatus, L p. 45' Flores. 

linteus, L e. p. 45 Macassar. 

albirostris, L e. p. 45 „ 

BrepMope, n. g., xii. p, 46. 

castanea, I. e. p. 46 Sula; Ceram. 

Metetra^ n. g.:» xii. p. 46. 

snturalis, I c. -p, 47 YLaigiou. 

Telepbae, n. g., x. p. 487. 

laticollis, L e, p. 487. PI. XIX. fig. 9. Macassar. 

— - strigilata, xii, p. 4/ Batcbian; Sarawak. 

eoncretej I. c. p. 48 Batebian, 
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Teiepiiae luetnosaj L c. p. 48 . . . Batcluan ; Gilolo ; 

deiiticollis. /. c. p. 43 Dorey ; Sarawak, 

metata, Z. c. p. 43 Batelaiaa. 

repetita, Z. c. p. 49 Sarawak. 

selligera^ /. c. p. 49 „ 

Otiiippia, D. g.j xii. p. 49. 

(listigmaj Z. c. p. 50 Saiwak., 

- — jiibata, Z. c. p. 50 „ 

prolctariaj Z. c. p. 50 

fonebrisj Z. c. p. 50 Ceram. 

podagrieaj, /. c. p. 51 Mysol. 

Egiona, n. g., xii. p. 51. 

Iseta, Z. c. p. oL PL III. fig. 2 Macassar. 

Pseniclea, n.g., xii. p. 51. 

pueiiaiis, I c. p, 52 Borey. 

Panigena, ii. g., xii. p. 52. 

elialybea, Z. c. p. 53 Batchian. 

violacea, Z. c. p. 53 „ 

• eyanopteraj L c. p. 53 Say lee. 

pedestris, Z. c. p. 53 MysoL 

CEbriiis, n. g., xii. p. 54, 

iuteieomis, Z. e, p. 54. PL III. 

fig. 3 3Iysol ; Waigiou. 

Lissoglena, n. g., xii. p. 54. 

picipennisj Z. e. p. 55 ............. . Sumatra. 


Sars 


I'ab. 


Cbuthorhynchin.®. 

Mecysmoderes consularisj x. p. 482 ...... Formosa. 


Baridin^. 

MetbyorrMna, b. g., xi. p. 487. 

iiispida, Z. e, p. 48/ ................ Brazil. 

PitliecomiiSj n. g., xi. p. 487. 

ursulusj I c. p. 488. PL XIII. 

fig. 5 Bogota. 

Bebelatus, n. g., xi. p. 488. 

aranea, Z. c. p. 489, PL XIIL fig. 7- . AmazoES, 

Eurypages, n. g., xi. p, 489. 

— peniiatus5 Z. e. p. 489. PI. XIII. 

fig. 6 Brazil (Morro Velbo)* 

Pseudoeliolus^ laticollis, xii. p. 5fi Ceram, 

basalis, I. e. p. 56 Gilolo ; Morty. 

' oriclialceus,, I. c, p. 56 Boiiru. 

- — ductus, L e* p. 56 ................ Savlee, 

ZOOLOaT, TOE. XII. 7 
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Metanthia^ n. g,;> xii. p. 5?. 

— » pyritosa> I. c. p. 57. PL III. fig. 4 , . Dorey j Saylee. 

— - ebeoma, L c. p. 57 Batchian. 

eyaiiea^ I. c. p. 58 Waigiou. 

— mtiduiaj I. c. p, 58 Batchian. 

Ipsichora, n. g., xii. p. 53. 

ciipido, /. c. p. 58 Ceram. 

ccelestis, 1. c. p. 59. Borey; Saylee. 

puleliella, L c. p. 59 Salwatty. 

femorata, c. p. 59 Aru. 

MycticleSj n. g., xii. p. 59. 

barhatus, L e. p. 60 Batchian. 

Cyiiethia, n. g., xii. p. 60. 

interrapta, L c. p. 61. PI. III. fig. 12, Sumatra. 

Acythopeus, n. g.y xii. p. 61. 

tristis, L c. p. 62. PL III. fig. i 1 . . Saylee. 

tenuirostris, L c, p, 62 Tondano. 

• — - palmaris, I. e. p. 62 Amboyna. 

curvirostris, I. e. p. 62 Gilolo i Batchian. 

bigeminatuSj I. c. p, 63 Batchian i Aru. 

Laodia, a. g., xii. p. 63. 

niveopieta, L c. p. 63. PL III. fig. 8. Macassar. 

niveosparsa, Z. c. p. 54 Amboyna. 

Lystrus^ n. g., xii. p. 64. 

sculptipeiinis, L c. p. 64, PL III. fig. 1 , Singapore ; Macassar. 

Simocopis, n. g., xii. p. 65. 

umbrinus, I c. p. 65. PL ill. fig. 10. Brazil? 

Calaxdkin.®. 

Protoeerius fervidus, si. p. 216 Kumaon. 

Frodioetes, n, g., xii. p. 66. 

quinarius, I c. p. 67. PL IV. fig. 2. Borneo (Muruk). 

paFoninus, I e, p. 67 Sarawak, 

Tyndides, n, g., xii. p. 68. 

— - pustsilosusa I c. p. 68. PL IV. fig. 4, Sumatra ; Malacca. 

— Eneatus, I. c. p, 68. . Sarawak. 

Megaproctus pugionatus, xii. p. 68. FL IV. 

fig. 8 Tondano. 

ZetheuSs n. g., xii. p. 69. 

— — electilis, I. c. p. 69. PL IV. fig. 1 . . Penang. 

Periphemus. n. g., xii. p. 69. 

' — « retrorsus, I. c. p. 69. PL IV, fig. 3. . Sarawak. 

• — — snperciliari®, Z. c, p. 70 Sumatra. 

— deietus, 1. c. p. 70 . Cochinchina ; Laos. 
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Poterioplioriis coBgestus, sii. p. /O. PI. IV. 

fig. 9 Malficea. 

Barystetlitts ater, xii. p. 7 1 Dorey. 

Biatlietes, b, g.^ xii. p. 71. 

ruficollis, I. c. p. 72. Pi. IV. %, 7 • . Waigioii. 

sannio, I e. p. 72 Ara. 

nitidicoliisj I, c. p. 72. AmboyBa; Goram. 

strenims, 7. c. p. 72 Aru, 

morio, L c* p, 73 Australia (Cape York ?. 

Cercidoeerus indicator, xii. p. 73 Singapore. 

liispidnliis, L c. p, 73. PI IV. fig. 5. Penang. 

effetiis, 7. c. p. 74 Singapore. 

saturatus, I. c. p. 74 Penang. 

nervosus, /. e, p. 74. PL IV, fig, 6 . . Java. 

Autonopis, B. g., xii. p. 7o. 

lineata, I. c. p. 75. PL IV. fig, 10 . . Malacca; Sumatra. 

Laogenia, n. g., xii. p. 75. 

sorex, I c. p. 73* Pi* IV. fig. 11 ... . Gilolo; Sarawak. 

intrusa, 1. c. p. 70 Tondaiio ; Sarawak. 

Aplwoda, 11 . g., xi. p. 214. 

clim*a, I c, p. 215. PL TIL fig. 1 . . Borej ; Batcliiaii ; Ceram ; 

Saylee. 

- — ^ — brenthoides, 7. c. p. 215 Waigiou. 

Itbaura, n. g., xi. p. 215. 

— *— strangulata, L c. p. 216. PI, VI. 

fig. 2 Columbia. 

CossoNrNjs. 

Fliaenpmenis notatus, xi. p. 490. PL XIII. 

fig. 2 New Guinea. 

— • exilis, I. c. p» 490 Queensland (Gayndahj. 


EEEAXA. 

Vol. X. p. 440, line 16, /oe conSuent read nearly confluent. 

451, „ 13, laiitudine longitudine. 

„ 12, for longiore rmd latiore. 
xi, p. 180, „ Il,/or3rmd2. . 

„ „ 25, for 34 read 2J-. 

„ „ ^,forniread.2^. 

181, „ for AdeM.de read Yietorm. 

445, last line, after baMlibus add elongatiB, longitudine sequalibiis, 

446, line 1 1 , for imsi read, tibiae. 

456, „ 8 from bottom, for Pelibbia read Pewobia, 

JOFEK. — ZOOJiOGT, VOL. XTI. ' H 
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Ob some species of Japanese Marine Shells and Fislies^ wliieli 

inhabit also the North Atlantic. By J. Gwyn Jeefeets^ 
LL.D., E.E.S,, F.L.S. 

[R^ad January 15, 1874.] 

Beeiyg the surrey made by Oapt. St. John in H.M.S. ^ Syiria ’ 
of the coasts of Japan betrreen 43® 34' and 33® 23^ N. lat., and 
145® 20^ and 131® 40' E. long., in the years 1871 and 1872, the 
dredge was occasionally' used; and the results have been kindly 
placed at my disposal by Capt. St. John and the Hydrographer 
Eoyal. All the specimens of natural history, except those shells 
which I now propose to notice, have been placed in the British 
Museum. 

Our present knowledge of the geographical distribution of the 
marine Mollusca is so imperfect that any contribution to the 
subject cannot but have its value. The accuracy of Capt. St. 
Johii’s hydrographic surveys is universally recognized ; and I 
will endeavour to be equally careful in determining and naming 
the Japanese shells, which, on comparison with those from Euro- 
pean seas, I regard as belonging to the same species. I am quite 
aware of the difference of opinion entertained by many experi- 
enced conchologists as to the identity of species which inhabit 
widely separated tracts of the ocean, and that such species are 
called by some conchologists ‘^representative ” instead of identi- 
cal ; but certain species (e. g. Saxicma nigosa or areticd) unques- 
tionably have a world-wide distribution. Moreover the love or 
ambition of species-making is perhaps inherent in the nature of 
many naturalists, however conscientious they may be. For my- 
self I would renew my expression of unqualified approval of the 
opinion entertained by the learned authors of the ‘ Flora Indicaf 
that the discovery of a form uniting two others previously thought 
to be distinct, is much more important than that of a totally new 
species, inasmuch as the correction of an error is a greater boon 
to science than is a step in advance. The variation of species 
among the Mollusca cannot be less than among plants. 

The marine shells of Japan have been noticed and described by 
several writers, from Carl Peter Thnnberg in 1788 to Br. C. E. 
Lisclike in 1872. This last excellent conchologist gave, in the 
first volume of his ‘ Mollusca Japonica,’ a valuable synoptical 
table of those species which inhabit other parts of the wnzdd. 
He sliow^ed that the following species are common to Japan and 
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file llecliterraiieaii — Triton olearinm (properly oleamm), 
Saxicava, arctica^ L. {B, riigosa, var.), and Lirm sqMamosfL La» 
marcli ; and common to Japan and the Atlantic coast of Europe; 
Triimi olearinm^ Baxieava arciica^ My a aremria, L., and Jlodiola 
(Mytilm) modiolm. L. lu Ms second Toliinie lie noticed Lmma 
riibra^ Montagu, which inhabits also the Mediterranean and tlie 
Atlantic coast of Europe. "We have thus five species in the same 
category. Three of these species (\iz- Mi/tilus modiolus^ Ziurm 
ruhra and Ilya arenaria) are inhabitants of the shore and shallow 
water ; Saxicava ruyosa has a wide range of depth from low-water 
mark to 1280 fathoms ; Luna sqna-mosa ocQum in the eoralliae 
zone. All the five species are Atlantic. I now propose to re- 
cord from Capt. St. John’s dredgings thirty -nine species as 
common to Japan and the North Atlantic. Tliese are exclusive 
of Lima squamosa and Triton olearms^ which have been already 
noticed by Dr. Lisclike ; and the number may be increased b}" 
adding three species of Braehiopods (Terebratula vitrea, Giiielin, 
var. minor, T eaput-serj^eufis, L., and Terebratella Bj.nizberf/emu, 
Davidson) mentioned by Mr, Davidson in the Proceedings of the 
Zoological Society of London for 1S71 ; three species of other 
Mollusca ( yemma, Totten, Corallioyliya litliofliagella, Lam., 
and Tiliscus cornmodus, Middendorff) mentioned by Mr. Arthur 
Adams in the Proceedings of the same Society for 1863 ; Llmoy- 
sis ahyssicola, A, Adams, P. Z. S, 1860, Fossarus Japoniem, A, 
Adams— PI eosiatus, Broeehi, ; besides Limopsis aurita, two species 
of Feeeliiolia (P. acute-costa fa, Philippi, and P. yranulatfi, Se- 
giienza), Fyramidella miidida. A.. and other species which 

were dredged by me in the Bay of Biscay during the ^ Porcupine ’ 
expedition of 1870, as well as by Mr. A. Adams in the Japanese 
seas. 

In giving the geographical distribution for the species now 
about to be eniimeratedj I have added the range of depth for 
such of them as I procured in the ^ Porcupine ’ Explorations of 
1869 and 1870. This information will, I believe A© found useful. 

It will be observed that some of the species are littoral or in- 
habit shallow water, while others inhabit the coralline and deep- 
water zones. The modes of migration or transport from the 
North Pacific to the North Atlantic, or idee versa, must conse- 
quently be of difierent kinds. Some marine currents and tides 
are superficial ; others are deep and sweep the bottom of the sea. 
Now the latter kind of currents seem to be almost unknown. 

8 * 
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The stream and drift currents of fhe Atlantic and Pacific OceanSy 
with the surface temperature, are, indeed, most earefullv laid down 
in the ‘ Pilot Charts ’ which have been lately published by our 
Admiralty under the superintendence of its eminent Hydrogra- 
plier ; but the direction and force of the abyssal currents ought to 
be fully investigated before we can explain the distribution of deep- 
water Mollusca, especially of tbe bivalves and such of the uni- 
valves as cannot swmn, and whose fry do not rise to the surface 
and become for a short time oceanic. Voluntary migration seems 
to have little, if any, share in the work of diffusion. It is to be 
hoped that the present expedition of H.M.S. ‘ Challenger ’ will 
contribute much information on this very important and interest- 
ing subject, in the same w^ay that to a limited extent was done in 
the ‘ Porcupine ’ expeditious. It is difficult to account for the 
oeeiiiTence of so many of the same species in the seas of Japan 
and the North Atlantic Ocean. Probably those species which 
inhabit deep wnter may have had a common origin or birthplace 
in high northern latitudes, and have found their way to Japan on 
the one side and Eui’ope on the other by means of a bifurcation 
of the great Arctic current. Their entry into the Mediterranean 
from the Atlantic may have taken place through a wide channel 
which formerly existed between the low-er part of the Eay of 
Biscay and the Grulf of Lyons, and which has been satisfactorily 
shown on geological grounds to have been made since the Ter- 
tiary epoch. The present communication through the Straits of 
ixibraltar seems to be also of a comparatively modem date. 

"With respect to the fishes which are common to Japan and 
the Mediterranean or the North Atlantic, I have been favoured 
by Dr. Albert Gunther, P.E.S., with a list and note, wdiicb, with 
the permission of the Society, I will append to this paper. His 
authority as an ichthyologist is so great that his communication 
will be valuable on its own account, as well as in showing the 
distribution of the species not only among the invertebrates but 
also ill the vertebrate fauna in the northern divisions of the 
Atlantic and Pacific Oceans. 

Subkingdom MOLLUSCA. 

Bhachiopoba. 

Rhyxchonblea PsiTTACEA, Gmelin f young. 

S5 fathoms. Lat. 4U 41' N. ; long. 141° 0' E. Circumpolar. 
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Lima elliptica, Jeffrei^s. 

6 fatlioms. Lat. 34^ 23' 2^. ; long. 136"' 55' E. 

TLe specimens (three in number) are mueli smaller tbaii those 
from Skye ; but the characters peculiar to this species, and \yhicli 
distinguish it from i. aurieiilata, are the samcj viz. shape, sculp- 
ture, and obliquity of the central furrow. In the Japanese 
specimens the upper part of the anterior and posterior margins is 
sinuous, while in European specimens this part is fiexuous. I 
do not regard this slight diderenee as a specific character. 

North-east Atlantic and Mediterranean ^ Porcupine ’ expedi- 
tions, 45-690 fathoms, 

Mytilus BDULiS, LiniiS , var. ungulata, 

Endermo. The largest specimen measures 5 inches by 2|. 

Tar, Galloprovixcialis. 

Yokooka Dock, Grulf of Yedo ; North Atlantic and Mediterra- 
nean. 

Modiolaria marmorata, Forbes. 

Three specimens. 

Yokooka Dock, 

Smaller than European specimens and darker-coloured. 

North-east Atlantic and Mediterranean; Arabian and Persian 
Gulfs {McAndrem) ! ‘ Pore.’ exp. 165 fathoms. 

Modiolaria discors, L.; var. substriata. Gray. 

One specimen, 1| inch long by 1 inch wide. 

11 fathoms. E. Yeso. 

North-east Atlantic and Mediterranean. 

CsENELLA faba, Fobficius, 

4S fathoms. Three specimens, one of which is | of an inch 
long. 

More finely striated than usual, but eyidentlj this species, 

Chcumpolar. 

Nucula tenuis, Montagu. 

Numerous specimens, 

3 to 48 fathoms. 

North xltkntic and Mediterranean. ^Foref exp. 20-1630 
fathoms, 

Leda lanceolata, James Sowerbg, 

= Niieula arctica, Brodertp G. B* Sowerhg (not of Gray or Sara, the 
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latter being Nucula lanceolata of Lamarck^iV* limatiddy Say;^— 
Yoldia hfperborea, Lovcbi). 

= N. obloiiga., G. B, Sower by. 

= Yoldia arctica^ MolUr. 

Several specimens of different ages. 

From 3 to 4S fatlioms. 

The sculpture is very variable. In some speciincrris tlie striie aro 
at first transverse and close-set, and afterwards become oblique auc! 
distant ; in others the strise are confined to the anterior side oi 
the shell, as in L, semistnata of Mr. S. Wood, while in others the 
striiB are almost entirely absent. In the description of Wuotdla 
lanceolata by James Sowerby the shell is described as smootli.” 
Perhaps he intended the Crag shell referred by M.r, Wood to Leda 
niijalis of Couthouy, but which does not appear to be that 
species. 

Circumpolar. 

Leda frigida, TorelL 

= L. nana, Sars. 

Several specimens. 

8 to 48 fathoms. 

Also Spitzbergen, Norway, and southwards to the coast of 
Portugal, 50-1880 fathoms. Fossil at Messina, in the Zimcleaii 
division of the Pliocene formation (Segmnza ) ! 

Leda minuta, Muller. 

Two specimens. Ooshima, and 48 fathoms. Agreeing in the 
most minute particulars with specimens dredged by me in 8t. 
Magnus Pay, Shetland. 

North Atlantic. ‘ Porc.^ exp. : W. coast of Ireland, lt»4-»420 
fathoms ; Bay of Biscay, 305-717 fathoms. 

Carbium Gro^nlandicum, Chemnitz. 

Several young specimens from 48 fathoniH. 

Spitzbergen (Torell); United States {Gould and oi/fcn); 
Behring’s Strait {Stimpson). CirOvUirq)olar. 

Carbium Isbanbicum, 67^. 

Several young specimens from 8-48 fatlioiiis. 

United States {Gould and others); Wellington Channel (BeG 
.^clier). Circumpolar. 

Cardita borealis, Conrad. 

Endermo Harbour, 4-7 fathoms. 

Undistinguishable from Crag specimens of C. MfUculaia^ S. 
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"Wood ; wliile certain specimens of G, horealis from Canada and 
tlie Uiiitecl States equally approacL. O. analis from Bridlington 
and C. scalaris from the Crag. Our Crag species are deplorably 
multiplied. 

Venus fluctuosa, Gould. 

Eather common in from 3 to 48 fathoms. 

Spitsbergen {Torell) . Circumpolar. 

Varies in colour from olive-green to yellowish-white. 

Tapes decussatuS;, L . 

Common in 4-35 fathoms. A trapeziform variety occurs from 
Hakodadi. Japanese as well as European specimens differ among 
themselves in shape and sculpture ; and it is impossible to separate 
the so-called T. indieus from T. demssatiis by any other than a 
geographical character. 

INTorth-east Atlantic and Mediterranean. 

Tellina inflata, Stimpson . 

.Four specimens from 5-48 fathoms. 

United States (SHmpson) ; Gulf of St, Lawrence (Whiteaves); 
Spitzbergen {Torell) ; Wellington Channel {Belcher). 

Lyonsea eeyalina, Conrad. 

Two specimens from 5 fathoms. 

United States {Oonrad and others). 

Allied to L. Norvegica, Both species are very distinct from 
L, aremsa, which is circumpolar. 

Saxicava kugosAj L . ; vai*. arctica. 

7 fathoms; var. prwGisa^ Tokooka Harbour. Ubiquitous. 

Pore.’ exp. 20-1230 fathoms. 

My A ARKHAREA^ L. 

5-48 fathoms. 

North Atlantic. 

Gastbopoda, 

Tectura tostudinalis, MtilL 

Everywhere from the shoi’e to 7 fathoms. 

Circumpolar, and North-east America. 

I cannot detect any difference between this species and T. 
patina of Eselischoltz, notwithstanding Middendorf’s ingenious 
distinction as to the sculpture. 

Lb PET A CiEGA, Mull. 

From 4 to 48 fathoms. 
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Circumpolar, and North-east America. 

PUNCTURELLA NOACHINA, L. 

Yamada Harbour, 7 fatbouis. 

Gireunipolar, and North-east America. CPorcd exp. 
fathoms. 

Trochus x’^akicosus, Miyhels Adams, 

!= Margarita elegantissima, Be,m. 

=5 M. plieata. Bars, 

=: M. poIaris, Danielssen, 

A single specimen from 48 fathoms. 

Spitzbergen (Torell); Gaspe Bay, Q-ulf of 8t. Lawrenet'; 
{Whiteaves ) ; New Brunswick, Nowfoundland, and Nova 8eoti» 
{Afigheh ^ Adams^ Willis , and Btvmpson) ; Norway {Bars, Karen, 
and Bayiiehsen), Bossil in the Bridlington Glacial bed {Bean), 

Lacuna divaricata, Fahr, ; var. ecanicuuata. 

A single specimen from 7 fathoms. 

Northern Europe, Asia, and America. The absence of a canal 
is also noticeable in every other British species of Lacuna. 

Littorina rubis, Mato?i. 

A single dead specimen from 7 fathoms, probably carried out' 
by the tide or voided by a fish. 

North Atlantic, Meditei'ranean, and North Pacific, 

Menestho albula, Fabr. 

Several specimens. 

Spitzbergen and Greenland. 

Natica affinis, Gm. 

= N. clausa, Broderip Bowerby, 

Three specimens. 

North of Europe, Asia, and America. 'Pored eip. 20:L'6fi4 
fritlioms. 

N. Gbcenlanbica, Ck 
Endermo ; Teao, B fathoms. 

Same range as last species. * Pore.' exp. 173-725 fatlioms. 

Abmete viEiDULA, Fubr. 

A single specimen from 48 fathoms. 

Spitzbergen (Tm-ell) Norway, Greenland, and N.E. America. 
‘ Pore.* exp. 114-420 fatbojus. 

Purpura uafillus, L. 

Shore to 4 fathoms. 
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Nortli Atlantic, Mediterranean, and North Pacific. 

Mub^ex erinaceus, h. j var. fauce purpurea. 

A single specimen from 7 fathoms. 

'North-cast Atlantic and Mediterranean. The same yarietj is 
found in Jersey. 

Trophon CLA.THRATUS, L, ; var. Gunneri. 

Several specimens from 3 to 48 fatlioms. 

Circumpolar and North-east America. ‘ Poi'c.* exp. 155-345 
fathoms. 

NaSSA RETICULATA, L , 

A single specimen from 6 fathoms. 

North Atlantic, Mediterranean, and Black Sea. 

Ringicula auriculata, Menard. 

A single specimen from 5 fathoms. 

North Atlantic, Mediterranean, and Gulf of Suez. ‘ Pore.* 
exp, 15-128 fathoms. 

Flburotoma turricula, Montagu, 

Two young specimens from 48 fathoms. 

North Atlantic. ‘PoreJ exp. 10-994 fathoms. 

P. mitrula, Lov4n. 

A single specimen fx^om 7 fathoms. 

Norwegian. 

P. Rbnieri, ScaccM. 

One specimen from Matoza Harbour, in N. iat. 34^^ 23', 111. long. 
136° 55', It differs only in the apex being more elongated. 

Bay of Biscay and Mediterranean, in 45-539 fathoms. 

Cylichna alba, Brotvn. 

C. corticata, MiM. 

Two specimens. 

Circumpolar, Nortlx Atlantic and North Pacific, ^ PoreJ exp. 
114-1366 fathoms. 


British Museum, 7/5/73. 

Mr .DEAR Sir,— I enclose the list of fishes found in the Mediter- 
ranean (including Madeira) and in Japan. I have also made a 
column for such of the species as occur in the West Indies, The' 
list might have been much increased by looking carefully tliroiigh 
more recent records. The species included in it are either 
pelagic or deep-sea species (that is, species having naturally a 
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very wide range) ; and most of tliose enixiueratcd occur also in 
other parts of the Atlantic, Indian, and Pacific Oceans. Some ot 
them, like Berrmius octocAnctm, Gcnfrkms gracilis y LopIiokSy have 
hitherto not hcoii foimd in intermediate regions. 

It is a fact known for a long time that a great number of the 
pelagic species spawn in the open sea, which will go iar to ac- 
count for their wide geographical range. 

Can I be of further assistance to you ? 

Xoiirs very truly, 

A. GiTNTIIK'U. 


J, 


Jefre//s, Usq., F.KS. 


Antliias ocuktus 

Serraniis ootocinctus 

Scomber pneumatophorus . 

Eclieneis remora 

braebyptera 

miucratos 

Caranx bippos 

Seriola dumerilii 

lalandii 

Centriscus gracilis 

Lox^hotes 

Maerurus 

Saurus myops 

Albula conorhynchus 

Elops saurus 

Conger Tulgaris 

Myras 

Hippocampus antiquonim . 

— guttulaius 

Monaeanthus soiilbr 

monoceros 

Orthagoriscus mola 

Galeocerdo tiginmis 

.Zygama malleus 

Lamna cormibica. 

Bliina squatma 

Kiliinobatiis columnro 

Trygon pastinaca 

Fteroplatea birmido 


Mediiorranean 
or Madeiran. 


22 


West Indies. 


18 


Japan. 


* 

* 

■If 

•K* 

■if 

X- 

«• 

* 

* 

y.' 

* 


20 


Zoological Department, Britisli Musoum, 
December 17, 1873. 

M'Y deab Bib,*— I return the list of species of marine hshes 
common to the Horth Atlantic and Japan. In Ichthyology the 
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affinity of these two districts has been ascertained for a long 
time ; and it woiild become still more apparent if regard had 
been had not only to species (some of which have a very wide 
range) but also to genera — and, secondly, if the marine fauna of 
Western I^orth America had been drawn within your present 
researches. 

Of course you are aware that a large proportion of the ter- 
restrial animals of Northern Japan are European types. 

I remain, yours very truly 

A, Gunthee, 

J. Gwi/n Jejfre^s, £!sq,, 


Note on a New Species of Japanese Brachiopoda. By Thomas 

Davidson. Communicated by J. Gwin Jeeeeevs, Esq,, 

LL.D., E.E.S., E.L.S. 

[Bead January 15, 1874.] 

In the Proceedings of the Zoological Society of London for 
April 1871, 1 described and illustrated all the species of Brachio- 
poda (twenty in number) that had been procured from the 
Japanese waters. 

Since then Dr. C. E. Lischke obtained from the Bay of J edo 
several examples of a coppery-coloured and green Lingula^ 
approaching in size and character to Lingula smaragdina^ Adams, 
a species common to the China sea, and which will before long 
be described in that naturalist’s work ^ Japoniacks Musei Con- 
chi lica.’ 

In 1872 Captain St. John, of Her Majesty’s Ship Sylvia,’ 
dredged five or six species of Brachiopoda in North Japan, 
3iaiiiely : — TerehrateUa Coreanica, Adams & Eeeves, 48 fathoms ; 
1\ fronkdhy Midden dorff, 35 fathoms; Laqmm ridbdla. Sow., 85 
fathoms ; Waldhcimia Gmgii, Dav., and its var. trammrsa, 85 
fathoms ; Ehgnchonella pdUacea, Gindin, 85 fathoms. 

We are therefore indebted to Captain St, John for the know- 
ledge of one additional species in the Japanese waters, viz. Tere^ 
hratellafronidu, Middendorff ; and it is interesting to add that 
during the year 1878 Mr. Dali has dredged several living speci- 
mens and many dead ones of his rare species at Atka Island, of 
the Aleutian Chain, but originally described from tlie Ochotsk 
Sea. He informs me also by letter that' its range in the island 
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is from AttUj at the westoni side of the chain, to Aika, and ihai, 
so far as he has been able to discover, it does not extcnitl fiirtiMn* 
east. 


Observations on Bees and Wasps. Bj 8ir John JjijiUioOK, 
Bart., E.E.S., M.P., RL.IS., Vice-Ohaiicc!lor of the Uuive.r«ity 
of London. 

[Read Marcli 19, 1874.] 

The Social Ilymenoptera, according to Messrs. Kirby and Spence*, 
have the means of commnnicating to each other information of 
various occurrences, and use a kind of language which is mutu- 
ally understood and is not confined inorely to giving 

intolligonce of the approach or absence of clangor ; it is also co- 
extensive with all their other occasions for eommniiicating their 
ideas to each other.” 

Huber assu]‘es us as regards Ants f that be has ‘‘ frequently seen 
the anterm^B used on the field of battle to intimate approaching 
danger, and to ascertain their own party when mingled with the 
enemy; they are also employed in the interior of the ant* hill to 
warn their companions of the presence of the sun, so favourable 
to the development of the larvm, in their excursions and. emigra- 
ting to indicate their route, in their recruitings to determine the 
time of departure,” &c. Elsewhere also he says J that should 
an Ant fall in with a.ny of her associates from the nest they put 
her in the right way by the contact of their antenme.” 

These statements are most interesting ; and it is much to be 
regretted that he has not given ns in detail the evidcmcc? on whiefi 
they rest. In another passage, indeed, he himself says § *4f tln^y 
have a language, I cannot give too many proofs of it.” Unfortu- 
nately, however, the chapter which he devotes to this imporiaufc 
subject is very short, and occupied with general siai.emcuits 
rather than with the accounts of the particular experiments and 
observations on which those statements rest. Nor is tliero any 
serious attempt to ascertain the nature, character, and capabili- 
ties of this antennal language. Even if by niotions of these 
organs Bees can caress, can express love, fear, anger, &c., it docs 
not follow that they can narrate facts or describe localities, 

^ Introduction to Entomology, ii. p. 50. f P- -Ott 

t L, r. p. 157. % A r. p. 205. 
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'Not are tlie facta recorded by Kirby and Spence more explicit. 
It is therefore disappointing to read in the chapter especially 
devoted to this subject that, as regards the power possessed by 
Ants and Bees to communicate and receive information, ^^it is 
only necessary to refer you to the endless facts in proof, funiislied 
by almost every page of my letters on the history of Ants and of 
the Hive Bee. I shall therefore but detain you for a moment 
with an additional anecdote or two, especially with one respecting 
the former tribe, which is valuable from the celebidty of the 
narrator.” 

The first of these anecdotes refers to a Beetle (AteueJms filii- 
larms), which having made for the reception of its eggs a pellet 
of dung too heavy for it to move “ repaired to an adjoining heap 
and soon returned with three of his companions. All four 
now applied their united strength to the pellet and at length 
succeeded in pushing it out, which being clone, the three assist- 
ant Beetles left the spot and returned to their own quarters.” 
This observation rests on the authority of an anonymous German 
artist j and though we are assured that he was a “ man of strict 
veracity,” I am not aware that any similar fact has been recorded 
by any other observer. 

The second case is related by Kalm, on the authority of 
Dr. Franklin ; but it does not seem to me to justify the conclu- 
sions drawn from it by Messrs. Kirby and Spence. Dr. 
Franklin having found a number of Ants in a jar of treacle, 
shook them out and suspended the jar “ by a string from the 
ceiling. By chance one Ant remained, which, after eating ifcs 
fill, with some difficulty found its way up the string, and, thence 
reaching the ceiling, escaped by the wall to its nest. In less than 
half an hour a great company of Ants sallied out of their bole, 
climbed the ceiling, crept along the string into the pot and began 
to eat again ; this tliey continued until the treacle was all con- 
sumed, one swarm running up the string while another passed 
down. It seems indisputable that the one Ant had in this instance 
convoyed news of the booty to his comrades, who would not 
otherwise have at once directed their steps in a body to the only 
accessible route ” 

As regards Wasps, Huber states that they are also acquainted 
with the inode of imparting information to their companions. 

When a single "Wasp discovers a strong-hold of sugar, honey, 
^ L, c. p. 422. t P* 422, 
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or otlior article of food, it I'oinrus to its Jiosi and !.>riMii,'s olT in a 
short time a hundred other Wa,!f<pH ; ])at we ai’c yet i,ij;iioraiit if 
it be by visible or pjilpahlc signs they are mutually iidormed of 
this discovery ” 

A s'hort blit veay interesting paper by ..Diijardtn on ibis suhji‘<*t. 
is contained in tine Annalcs des Stdcncea ’ for 1852. lie satis- 
fied himself that some Bees which canu‘ to honey put oiii; liy him 
for the purpose “ avaient du recevoir dans la riiclie iiii a;v(U’tisse- 
nieiit porte par quelqnes-unes de cellos qni etaient vmnu^s isole- 
iiient, soit a desseiii, soit par hasard ’’ f. That no donhf, might re- 
main, lie tried the following experinumt, whic-h, he says, mo parait 
tont-a-fait concliianto 

Dans repaissour dhin mar lateral, li 18 metres do distance 
des ruches A ot E, se tixnive uue niche pratique, suivant Fusagi^ 
du pays, pour constater la mitoyemietc, et recouvei*ic3 par un 
treiliage et par une treille, et cacdice ])ar diveraes planti's grim- 
pantes. J,’y introduiais, le 10 novembro, une soueoupo avee du 
sucre logerement Immectc; puis j’allai presenter une petite bagnetto 
enduite de sirop a uue abeille sortant de la rucb(5 A. Cetie 
abeille s’etaiit crampounce a la baguette pour sneer Ic sirop, jo 
la trausportai dans la niche sur Ic sucre, oii elle reata canq ou 
six minutes jusquM ce qu’elle se fnt bien gorgoe ; ello coinmen^a. 
alors a voler dans la niche, puis dega et dela devant lo treiliage, L*i 
tdte toiijours tournde vers la niche, et enffn elle prit son vol vers 
la ruche, oii elle rentra. 

‘‘Un quart ddieurc se passa sans qu’il rovint une seiilo abeille 
a la niche ; iriais, a partir do cet instant, (dies vinrent succcssive- 
ment au nombre de trento, ex()lorant la loealite, cbe-rchaui. Fontrdo 
de la nicdie qai avait du leiir etre. indi(|uec, et oii I’odoral lus |)ou- 
vait nulleineiit les guider, ot, a ieur tour, verifiant, aA'uut do ro- 
tourner a la ruclie, les signes qui lour foraient nytrouver cadite' 
pr5cieuse loealite ou qui Icur permottraient do i’iiuliqner a dhi,iitri\s» 
Tons IcB jours suivants les abcilles do la ntebc A vinrmit pins 
nonibrcuses a la niche ou j’avais soin de renouvolcr le sucro him 
mecte, et pas une seiile de la ruche B iFeut le moindre soupijon 
de Fexisteiice de ce tresor et no vint volor de ce coLd. 11 elait 
facile, en effet, do constater que les prernidros se dirigcnioirl; ox- 
clusiveiTiont da ia ruche a la niche, et reeiproquiyinenl;.” 

* Huber 8 Hatural History of Ants, ]>. r»74. 

t Ann. des Sei. Nat. 1852, p. 233. 
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Considering the iininense number of bees in a hive and the 
number of very young ones, it seems almost incredible that the 
bees of a hive should all be known to one another. Yet we are 
assured by some writers that it is so. Gelien, for instance, says, 
Qii^uiie abeille toinbe par accident, ou soit poussc par le vent 
dans une ruche qni n’est pas la sienne, elle est saisie et n\ise a 
mort a Tinstant, comme suspecte de mauvais desseiiis 

Burmeister also, in his excellent ‘Manual of Entomology/ says 
that “ The power of cominuuicating to their comrades what they 
purpose is peculiar to insects. Much has been talked of the so- 
called signs of recognition in bees, which is said to consist in re- 
cognizing their comrades of the same hive by means of peculiar 
signs. This sign sexwes to prevent any strange bee from intru- 
ding into the same hive without being immediately detected and 
killed. It, however, sometimes happens that several hives have 
the same signs, when their several members rob each other with 
inipiinity. In these eases the bees whose hive suffers most alter 
their signs, and then can immediately detect their enemy.” f. 

Huber mentions that some ants which he had kept in captivity 
liaving accidentally escaped, “ met and recognized their former 
companions, fell to mutual caresses with their antemim, took them 
up by their mandibles, and led them to their own nests ; they 
came presently in a crowd to seek the fugitives under and about 
the artificial ant-hill, and even ventured to reach the bell-glass, 
where they effected a complete desertion by carrying away suc- 
cessively all the ants they found there. In a few days the mclie 
was depopulated. These ants had remained four Qnontlis icitJwut 
am/ communicatiofi^^t* statement has been very naturally 

copied by succeeding writers, and adopted -without hesitation. 
See, for instance, Kirby and Spence’s ‘Introduction to Ento- 
mology,’ voL ii. p. 06, and Newport, ‘ Trans, of the Entomo- 
logical Society of London,’ voL ii. p. 239. 

Latreiiie also mentions tliat bo once cut off the antenn<n of anaxit, 
and that one of its companions, “ evidently pitying its sufferings, 
anointed the wounded part with a drop of transparent iluid irom 
its mouth but the constant repetition of this statement in works 
on entomology indicates that other similar cases have not been 
met with, Messrs. Kirby. and Spence, indeed, say that “ whoever 

' Lo Coiiservateur des Abeilles,’ p, 140. 
t Burmeister^s * Entomology,’ p. 502. 
t Huber, p. 172. 
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attends to wluii is going forward in the iieiglibourhocHl of oin.^ of 
tlieir nests, will be pleased to observe tbo rea<liiicss with wliielt 
tliej seem disposed to assist eacli other in difliculiles. W'lic^u a 
biirtlien is too heavy for one, another w'ill soon come to ease it of 
part of the weight; and if one is threatened with an attack, all 
hasten to the spot to join in repelling it 

These statements imply, oil the part of bees, wasps, and ants, 
a great amount of intelligence. As 1 liave already observed, how- 
ever, the observations recorded do not seem to me in all cases to 
bear out the inferences that have been drawn from. them. More- 
over, when the conclusions are so important, we cannot be too 
sure of the facts ; and however eminent, therefore, the authority 
may be, it is most desirable that the observations should he 
repeated. 

Another question connected wdth these insects on which, I was 
anxious to make some experiments was the use of tl\e aiitemue. 
That they are the means of communication there can be no doubt; 
but it is also the general opinion that they are, in addition, organs 
of sense. Whether, however, their functions are olfactory, or 
whether they serve as ears, is still a point on wliicli entomolo- 
gists are divided. 

Our great entomologist Newport, in a paper specially devoted 
to the subject, says : — 

“ These facts, connected with the previous experiments, iiave 
convinced me that the antennee in all insects are the auditory 
organs, whatever may be their peculiar structure— and that,how« 
ever this is varied, it is appropriated to the perception and trans- 
inissibn of sound.” 

Dr. Ormerod also, who was so careful an observer of our 
British wasps, was of opinion that '' the proper futu^iion of the 
antenme seems to be that of an instrument of c()i:rimuui(fatioii iji 
the social tribes, and of an organ of hearing ii:i iuhc'cIh 
rally 

The majority of modern physiologists and entomologists agree 
in explaining the antennse as organs of hearing, as w'O have already 
remarked. Kirby and Spence’s representation (whose names 
were inadvertently omitted to be mentioned there as tlie authori- 
ties for our opinions) conveys so much conviction that we may 
VoL ii. p. 55. 

t Newport, “ On the Antonnjs of Insects.’ Trans. Knt. Soc. rol. ii. p, 245. 
t Natural History of Wasps, p. 73. 
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almost consider it settled, although we must at the same time 
admit tliat all the difficulties are not solved”'^', 

Br. Braxton Hicks, also, and M. Lespes, who haye specially 
studied the anatomical structui'e of antenna?, are of opinion that 
they are organs of hearing f. 

The weight of authority, then, in favour of this view (comprising, 
as it does, 8nlzer, Scarpa, Schneider, Borkhausen, Bousdorf, Carus, 
Straiis-Diirckheiro, Oken, Burmeister, Kirby and Spence, Lespes, 
and Hicks) is very great. ISTevertheless other eminent entomo- 
legists, as, for instance, Lyonet, Kiister, Eobineau-Desvoidy, Vogt, 
and Ericlison, regard these organs as the seat of the sense of 
smell 

These are hut a few of the many interesting questions which yet 
remain unsolved with reference to the social Hymenoptera. I 
present, therefore, the following observations to the Society with 
much diffidence ; for I am well aware that they are but frag- 
mentary. It will, however, be some months before I shall be able 
to prosecute them any further ; and I trust that in some points 
they may bo foiiiid not devoid of interest. I hope also that 
in consequence of bringing them before the Society I may re- 
ceive some suggestions with reference to future inquiides. 

Bees, 

It will be observed that the current statements with reference 
to the language of social insects depend luiich on the fact that 
when one of them, either by accident or in the course of its 
rambles, has discovered a stock of food, in a very short time many 
others aiTive to profit by the discovery. TJiis, however, does not 
necessarily imply any powmr of describing localities. If the 
Bees or Ants merely follow their more fortunate comrade, the 
matter is simple enough ; if, on the contrary, others are sent, 
the case becomes very different. 

In order to test- this, I proposed to keep honey in a given place 
for some time, in order to satisfy myself that it would not readily 
be found by the Bees, and then, after bringing a Bee to the honey, 
to watch wli ether it brought others, or sent tlmm — the latter of 
course implying a imieh higher order of intelligence and power of 
communication. 

I therefore placed some honey in a glass, close to an open 

’^''BumoiHter’s ‘ Entomology,’ p. 415, 
t Trawsrictions of fclio Linneaii Society,. vol. xxii. p. 395. 

JUNN. JOXTBN,— ZOOLOGY, YOL. XH. 
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wmdow ill my Bitfcing-roora and watched it for sixty hours oi' 
sunshine, during wliidi no hecs eamc to it. 

I then, at 10 o'clock in the mouth of June, went to !Uj hives, 
and took a bee which was just starting out, broughi'. it in my hand 
up to my room, (a diBtanco of somewhat It'ss tlm.ii 200 yards), 
and gave it Bomo honey, winch it sucked with evident enjiymeiit. 
After a hnv ini.ivutes it iUnv quieiily away, hut did not return ; nor 
did any other hoe inako its a,])pearanco. 

The following morning I repeated the same experiment. At 
7’15 I brought up a bee, whicli sipped the honey witli readiness, 
and after doing so for about five minutes iiew away with no 
appearance of alarm or annoyance. It did not, howewer, return ; 
Bor did any other bee come to luy honey. 

On several other occasions I repeated the same experiments 
with a like result. Altogether I tried it more than twenty 
times ; and I am satisfied that these bees cannot all have lost 
themselves or met with accidents. Indeed 1 never found bees to 
return if brought any considerable distance at once. By taking 
them, however, some twenty yards each time tliey came to the. 
honey, I at length trained them to come to my room. On the 
whole, however, I found it more convenient to procure one of 
Marriott’s observatory hives, both on account of its construe4;ioii 
and also because I could have it in my room, aiul thus keep 
the bees more immediately under own eye. My room is square, 
with two wdndows on the south-west side, where the hive wms 
placed, and one on the south-east. Besides the ordinary entrance 
from outside, the hive had a small postern door opening into the 
room ; this door was provided with an alighting-board aiul closed 
by a plug ; as a general rule the bees did not notice it much 
unless the passage was very full of them. 

I then placed some honey on a table close to the hive, and from 
time to time fed’ certain bees on it. Those wliieh had boon fcul 
soon got accustomed to come for the honey ; but partly on acscount 
of my frequent absence from home, and partly from their difficulty 
in finding their way about, and their tendency to lose themselvcjs, 
I never could keep any marked bee under ohscrvatioii for more 
than a few days. 

Out of a number of similar observations I give the following 
in detail, as throwing some light on the power of communicating 
facts possessed by the bees ; they will also illust.ratc the daily 
oecupations of a working bee. 
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August 24. I opened the postern door at 6.45 and watclied 

some marked bees till tbe middle of the daj. 

Bee no. 1. 

6.50. One came to tbe boney. Sbe tben dew to tlie window^ but 
after buzzing about for some time returned to tbe hive. 

7.21. Back to bonej. 7.23. Back to bive, 

7.26. 5, 7.30. Blew to window and tben 

fell on tbe floor. I was afraid sbe would be trodden on^ 
so at 7.46 I showed ber tbe way to tbe bive. 

8.40. Back to honey. 8.45. Back to bive. I now 

closed tbe postern door till 10.15. 

10.35. Back to honey. 10.39. To bive. 

10.45. and tben to bive. 

12.35. ,5 12.37. To bive again. 



Bee 

no. 2« 


7. 0. 

Sbe came to tbe honey. 

7. 5. 

Sbe went back to tbe bive. 

7.12. 

Back to tbe honey. 

7.22. 

jj 

7.24. 

» 

7.30, 

35 

7.42. 

jj 

7,46. 

33 

7.52. 

J7 

7,57. 

33 

S. 5. 

>7 

8. 9. 

33 

8.15. 

JJ 

8.20, 

73 

8.26. 

n 

8.30. 

33 

8.40. 

5> 

8.44. 

33 

8.55. 

P 

9. 0. 

33 


I then closed tbe door till 10.15 ; 

at 9.5, however, sbe came 


round to tbe honey through an open window, but could not 
find her way back, so I bad to put ber into the bive. 


10.15. 

Back to tbe honey. 10.17, 

She went back to tbe hive. 

10.20. 

53 

10.23. 

33 

10.30. 

53 

10.33. 

53 

10.50. 

33 

10.55. 

53 

11. 1. 

33 

11. 6. 

55 

11.17. 

33 

11.23* 

55 

11.33. 

33 

? 

35 

11.45. 

>3 

11.50, 

35 

12. 0. 

33 

12. 3. 

53 

12.10. 

35 

12.15. 

35 

12,24. 

35 

12.30. 

35 


9 # 
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12.37. 

Hack to the honey. 

12.43, She went back to the 

12.52. 


12.50. 


'B 

eo 310. 3. 

Also 

on A u,<^nist 24. 


10.16. 

Game to honey, 

lO.ltl Et4urn,ed to hive. 

10.30. 

» 


10.55. 

ts 

10.57. 

11. 2. 

1) 

11. 0. 

11.11, 

» 

11.15. 

11.24. 


11.27. 

11.35. 

V 

11.37, 

11.45. 

5J 

11.47. 

11.57. 

)J 

? 

12.13. 

?5 

12.10. 

12.20. 


12.30. 

12.30. 

J> 

12.42. 

12.56. 

5 > 

12.59. 

The next- day I timed this bee as Ibllows 

7.23. 

Came to honey. 

7.25. Itotiiriiotl to liire. 

7.35. 

?)> 

7.37. 

7.44. 

V 

7.45. 

8.10. 

>? 

8.12. 

8.58. 


8.55. 


(The door was 

tlien closed till 9.30.) 

9.35. 


9.40. To window, iiiul jit 
to hive. 

10, 

11 

10. 5. Eotumed to hiv(^ 

10.13. 

11 

10.15. 

10.22. 

It 

10.20. 

10.35. 

V 

10.40. 

10.45. 

'1 

11 

10.48. 

10.50. 

11 

? 

11. 7. 

11 

11.12. ” 

11.18. 

It 

11.20. 

11,35. 

17 

11.37. 

11.47. 

11 

11.51. 

12. 2, 

13 

12. 6. 

12.25. 

11 

12.29. 

12.61. 

11 

12.54. 
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August 20. Opened tlie postern at 6.30. 

6.46o The same bee as before 

came to the lioney. 6.47. Back to 


0.58. Slio rotumocl to 

the liojicy. 7. 0. 

J3 

7.23. „ 

7.25. 

}t 

7.32. 

7.35. 


7.45. „ 

7.48. 


7.55. „ 

7.59. 

3J 

S. 4. „ 

8. 7. 


8.19. 

8.22. 

JJ 

8.39. „ 

CO 



Biiriiig these observations scarcely any unmarked bees came 
to the honey. 

In these cases, the postern being small, and on one side, was not 
very easily found. If the honey had been in an open place^ no 
doubt the sight of their companions feasting would have attracted 
other bees ; but in this ease ilie honey was rather out of sight, 
being behind the liive-entrance, and was moreover only aceessibio 
by the narrow and winding exit through the little postern door* 

But however exposed the honey might be, 1 found similar 
results, unless the bees were visible to their fellows. Thus on the 
2nd, 3rd, 411), and 5l}li October two or three marked bees were 
paying regular visits to some honey in my sitting-room ; but 
during the whole time very few unmarked bees came to the 
honey. 

I will now give a few moi’o cases which tend to show that bees 
•which have found a Bupply of s-vveets do not tell their fellows of the 
discovery. 


9.19. 

1 brought a bee to some lionoy. 

9 . 24 . 

tShe returned to 


iShe came back to ibe honey. 

10 . 0 . 

,, 

ii 

10. 8. 


10 . 10 . 

33 

33 

10. .16, 

}) s» 

10 . 10 . 


„ 

10,28. 

)> 

10 . 30 . 

33 

it 

10.37. 

>> 

10 . 40 . 

„ 

ii 

10,50. 

>> it 

10 . 53 . 


ii 

11. 0. 

>5 

11 . 4 . 



II.IL 

it it 

11 . 15 . 

33 


11.22. 

>> JJ 

11 . 27 . 

J3 

it 

11.34. 

5» >J 

11 . 37 . 

it 

33 

11,40. 

it 

11 . 60 . 

n 

33 

11.55. 

ii 

12 . 0 . 

it 

33 

12. 6, 

35 

12 . 7 . 

35 

3 3 
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12.40, She came back to the honey. 12.4G. She reinmed to the hiTe, 


12 . 54 . 

55 


12.57. 

55 

55 

1. 3. 

„ 

55 

1. 4. 

Flow about. 

55 

55 

L15. 

♦ 5 

51 

1.18. 

55 


1.23. 

SJ 

55 

1.37. 

55 

ts 

1.34. 

5J 

55 

1,41. 

55 

n 

1 . 54 . 

55 

55 

3. 0. 

55 

n 


After wliicli slie did not return. I)urio.g this time no other bee 
came to the honey. 

Again on another occasion I watched several bees, which on 
mj list of marked hees stood as Nos. 3, 4, 7, 8, 10 and 11. 


9.45. Beo No. 10 came. 

9.50. 

Went back to hive, 

10. 0. 

55 

10 

>5 

10. 3. 

55 

10.18. 

55 

10 

55 

10.21. 

55 

10.26. 

1J 

11 

55 

10.30. 

5J 

10.30, 

55 

4 

»5 

10.35. 

55 

10.36. 

55 

7 

55 

10.45. 

5> 

10.46. 

11 

4 

15 

10.52. 

15 

10.49. 

11 

7 

55 

10.52. 

55 

11. 0. 

5> 

7 

55 

11. 9. 

55 

IL 5. 

55 

4 

55 

11. 9. 

55 

11.11. 

5J 

7 

55 

11.16. 

55 

11.31, „ 7 „ 

11.22. A strange bee came. 

11.29. 

55 

11.26. Bee No. 

4 came. 

11.31. 

55 

11,30. 

11 

7 

55 

11.39. 

,, 

n 

1! 

10 

55 

11.36. 

55 

11.40, 

55 

4 

>» 

11.45. 

*5 

11.45. 

31 

7 


11.50. 


11.47. 

„ 

10 

55 

n.59. 

55 

55 

Anothei* strange bee came 



12. 1. 

Bee No. 4 

55 

12. 6. 

55 

12. 2. 

55 

7 

5) 

lA 


12. 3. 

)> 

3 

55 

12. 7. 

55 

12. 4. 

5) 

10 

55 

12. 7. 

55 

12.14. 

55 

7 

55 

12.18. 


12.17. 

55 

4 

55 

12.21. 

55 

12.24. 

55 

7 

55 

12.31. 


12.30, 

15 

10 

55 

12.33. 

55 

12.36. 

5J 

7 

55 

12.40. 

55 

12.37. 

55 

4 

55 

12.44. 


12.37, 

55 

10 

55 

12.40. 

55 

12.45. 

55 

10 

55 

12.40. 

55 

12.50. 

15 

7 

55 

12.54. 

55 

12.50, 

55 

4 

55 

12.54. 

It 

12,53. 

5» 

10 


12.66. 
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12.57. 

Bee Ho. 

7 

came. 

1. 0. Went back to liive. 

12.57. 

,5 

4 


1* 2. 

1. 0. 

,, 

10 

n 

? 

1. 2. 


7 


1. G. 

L 0. 


4 


1.12. 

1.10. 

5' 

S 

ft 

1.16. 

1.10. 

5> 

7 

ft 

1.16. 

I.IG. 

)! 

4 

ft 

1.19. 

1.17. 

}} 

5 

,, 

1.21. 

1.20. 

5J 

7 

1) 

1.24. 

1.20. 

JS 

8 

,, 

1.25. 

1.21. 

}> 

4 

j) 

1.24. 

1.23. 

>5 

5 

)» 

1.27. 

1,29. 

3» 

4 

j* 


1.29. 

JJ 

7 




After this I ceased recording in detail ; hut the above shows that 
while the marked bees came regularly, only in two cases did any 
unmax’ked bees come to the honey, 

111 the above cases the honey was poured into saucers, but not 
weighed. In the following I used a wide-mouthed jar containing 
rather more than 1 lb. of honey. 


1.44. Bee Ho. 5 came. 

1.45. Went awa,y. 

1.54. 

5 „ 

1.58. 

2. 2. „ 

5 » 

2. 5. 

2. 9. 

5 „ 

2.13. 

2. 9. „ 

1 » 

2.15. 

2.18. „ 

5 „ 

2.20. 

2.19, „ 

1 „ 

2.21. 

2.28. „ 

1 „ 

2.31. 

2.37. 

1 » 

2.41. 

2.32. 

5 „ 

2.40. 

3.49. ff 

5 „ 

2.51. 

2.52. 

1 » 

2.55. 

3.10. A stranger can: c 

which I numbered as Ho. 14, 

3.11. Bee Ho. 1 came. 

3.13. Wont away. 

3.19. 

5 , 

3.22. 

3.20. „ 

1 „ 

3.23. 

3.19. 

14 „ 

3.23. 

3.30. 

5 „ 

3.32. 

3.31. „ 

14 „ 

3.33. 

3.37. 

1 „ 

3.40. 

3.38. ' „ 

5 „ 

3.42. 

3,38. 

14 „ 

3.41. 

3.47. 

5 » 

3.49. 

3,46, „ 

14 „ 

” 1 She wa.s disturbed. 

3.54. „ 

14 „ 

3.56. „ i 
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4. 

Bee Ko. 1 came. 

4. 3. 

Went away 

4-. 

„ 5 » 

4. 3. 

5? 

4. 0. 

„ 14 „ 

4.11. 

J- 

4.10. 

5 „ 

4.12. 

)? 

4.15. 

14 „ 

4.20. 

J? 


„ 1 „ 

4.25. 

n 

4.24. 

„ M „ 

4.20. 

,, 

4.2G. 

„ 5 „ 

4.20 

,, 


During tlio wliolo of tliia tiiiio onJy one strange bee eaniOj as 
recorded above. 

, 111 the following case I put out, besides lb. of lioucy, also 
4 oz. of honey spread over two plates. 


12.15. One of my marked bees ca)n6. 

12.21. She went. 

12.20. 

81jo returiicd, 

12.31, „ 

12.30. 

n 

12.44. 

12.51. 


12.57. 

1. 4, 

t) 

1.12. 

1.15. 


I.IO. 

1,25. 


i.32. 

1.3S. 

)> 

i.44« 

1.40. 


1.55. 

2. 

,, 

2. 7. 

2.14. 

„ 

2.10. 

2.25, 


2.33. 

2.38. 


2.44. 

2.50. 

5J 

2.5vS. 

3. 5. 


3.13. 

3.20, 

)J 

3..32. „ Siie was dis- 

3.30. 


3.45. „ [kirbcd. 

3.52. 


4. 

4. 7. 

3} 

4. 0, 

4., 1,5. 


•1.20. 

4.27. 

,, 

4 .‘»2. 

4.43. 

>3 

4vl5. 

4.50. 

3» 

4.50. 

5. 7. 

33 

5.13. „ 

5.25. 

'» 

5.31. ,, 

5.42. 


l».48. 

5.5f>. 

>3 

0. h 

6.14. 




During this time no othei' bee came to the honey* 

Hot satisfied with this, I procured a fine honcyconih weighing 
12| lbs, and brought to it one of my marked bees 
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at 2.40. 


2.47. She went back to the hwe. 

0. 4. 

She returned. 

3.13. 

3.27. 

3) 

3.37. 

3.40, 

J3 

3.50. 

• 4. 6. 

33 

4.18. 

4.26. 

33 

4.44. 

4.54. 

33 

6.10. 

5.18. 

33 

5.20. 

5.36. 

53 

5.40. 

5.54. 

35 

0. 7. „ „ 

6.10. 

>5 

6.27. 

0.34. 

33 

6.46. 

6.51. 

33 

7. 4. 

7.14. 

33 



Puriiig tlie wliole of wliicli time only one strange bee came. In 
tills case it will be observed tliat slie remained longer at tlie 
lioney tliaii in tlie previous instances. The intervals during 
wliieli slie was away were as follows : — 


1st 

visit 9 minutes. 

2nd 

„ 10 

3 ) 

3rd 

» 8 

}) 

4th 

„ 10 

J> 

5th 

„ 8 

J) 

6th 

„ 10 

?> 

-7th 

« 8 

7} 

Sth 

„ 9 

?) 

9th 

» 7 

77 

10th 

» 5 

>J 

11th 

„ 10 

5? 


It seems obvious, then, that tbe bees wbicli liad found tbe honey 
did not cominunieato their discovery to the others. 

Though the bees came readily out through the little postern door 
of my observatory hive, they had much difficulty in finding their 
way back until they had done so severaltimes. Eor instance, the 
tbilowing may b© taken as a typical case ; — 

August Sth. 

At 0.50 a bee came out through the little postern door. After she 
had fed, she evidently did not know her way home ; so I 
put her back. 

At 7.10 she came out again. I again fed her and put her h%,ck. ' 
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At 10. 15 slie came out a tliird time; and agaiiil had to put licr back. 
At 10,55 she came out again, and still did not romeiubertlio door. 
Though I was satislied that she regally wished to rui'urn, 
and was not voluntarily roinaining outsith^, still, to make 
the matter clear, I turned her out of a side wimlow into 
ilie garden, when she at once returned to the hive. 

At 11.15 slic came out again ; and again I had to sliow her the 'waj 
back. 

At 11.20 she came out again ; and again I had to show licr the 'waj 
back (this makes five times) ; when, however, 
at 11,30 she came out again after feeding, she returned straiglit 
to the hive. 

At 11.40 she came out, fed, and returned straight to the hive. 

At 11.50 she came out, fed, and returned straight to tlie hive ; she 
then stayed in for some time. 

At 12.30 she came out again, hut seemed to have forgotten the 
way back ; after some time, however, she found the door 
and went in. 

Again : — August 24 at 7.20 a bee came through the postern; 
I fed her ; and though she was not friglitcned or disturbed, when 
she had finished her meal she flew to the window and had evidently 
lost her way ; so at 8 o’clock I in pity put her back inyself. 

August 29. A bee came out to the honey at 10.10 ; at 10.12 she 
flew to the window and remained buzzing about till 11.1.2, when, 
being satisfied that she could not fmd her way, 1 put lier in. 

ISTay, even those who seemed to know the postern, if talicn near 
the other window, flew to it, and seemed to liave lost themselves. 

This cost me a great many bees. Those wliich got into my 
room by accident continually died on the floor near the window. 

This is also well sliowni by the following experiments At 10.15 
I put a bee into a bell-glass 18 inchos long and with a mouth ()| 
inches wide, turning the closed end to the window ; she buzzed 
about till 11.15, when, as there seemed no elitvucc of her getting, 
out, I put her back into the hive. Two flics, on the contrary, which 
I put in with her, got out at once. At 1 L30 1 put another hoe and 
a fly into the same glass ; the latter flew out at once. For half 
an hour the bee tried to get out at the closed end ; I then turned 
the glass with its open end to the light, when she flew out at 
once. To make sure, I repeated the experiment once more, with 
the same result. 
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Some beeSj however, have seemed to me more intelligent in 
this respect than others. A bee which I had fed several times 
and which had flown about in the room, found its way out of the 
glass in a quarter of an hour, and when put in a second time 
came out at once. Another bee, when I closed the postern door, 
used to come round to the honey through an open window. 

Bees seem to me much less clever in finding things than I had 
expected. One day (April Id, 1872) when a number of them 
were very busy on some berberries, I put a saucer with some 
honey between two bunches of flowers ; these were repeatedly 
visited, and were so close that there was hardly room for the 
saucer between them, yet from 9.30 to 3.30 not a single bee took 
any notice of the honey. At 3.301 put some honey on one of the 
bunches of flowers, and it was eagerly sucked by the bees ; two 
kept continually returning till past five in the evening. 

One day when I came home in the afternoon I found that at 
least a hundred bees had got into my room through the postern and 
were on the window, yet not one was attracted by an open jar of 
honey wdiich stood in a shady corner about 3 feet 6 iiicbes from 
the window. 

One day (29th April, 1872) I placed a saucer of honey close to 
some Forget-me-nots, on which bees were numerous and busy ; 
yet from 10 a.m. till 6 only one bee went to the honey. 

I put some honey in a hollow in the garden wall opposite the 
hives at 10.30 (this wall is about five feet bigli and four feet from 
the hives) ; yet the bees did not find it during the wlmle day. 

On the 30th March, 1873, a fine sunshiny day, when the bees 
were very active, I placed a glass containing honey at 9 in the 
morning on the wall in front of the hives ; but not a single bee 
W'*ent to the honey the whole day. On April 20 I tried the same 
experiment, with the same result. 

September 19. At 9.30 I placed some honey in a glass about 
four feet from and just in front of the hive ; but during the whole 
day not a bee observed it. 

As it then occurred to me that it might be suggested that 
there was something about this honey which rendered it unat- 
tractive to the bees, on a following day I placed it again on the 
top of the wall for three hours, during which not a single bee 
came, and then moved it close to the alighting-board of the hive. 
It remained unnoticed for a quarter of an hour, when two bees 
observed^ it ; and others soon followed in considerable numbers. 
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Some daySj indeed, tlie bees did not seem to care about iioiiey* 
Thus, September 19, 1 placed eleven bees one by one on some 
honey not far from the hive ; they ail fed well, and rotiimcal 
quietly to the hive, but not one came back to the lioaey. 

Indeed, under such circumstances, though the bees almost 
invariably fed with every appearance of enjoyment, comparatively 
few returned to the honey, even wlien it was not above 20 or 
30 yards from the hive. 

' As regards time, the examples given above may be taken as fair 
illustrations ; and on the whole it seems tliat, if honey is easily 
procurable and near the hive, a bee will on an average make about 
five excursions in the hour. 

Sometimes, however, a bee will stay for hours inside tlie nest, 
even when the day is suitable and other bees are out ; for instance, 
on the 24th August a marked bee remained in the hive all the 
morning. 

Burmeister, in the passage already quoted (ante p. lir>), says 
that bees have a sign which serves to prevent any strange beo 
from intruding into the hive witliout being immediately detected 
and killed, This seems to rest on a statement of G-clieii, who 
believed that in each hive the bees had some common sign or 
pass-word. As evidence of this, lie mentions that one of his 
hives had been for some days robbed by the bees from anotber ; 
“et je desesperais de conserver cet essaim, lorsqu’un jour, aur 
le soir, je le vis fort iuqiiiefc, fort agitc, comme s’il eut perdu sa 
reine. Les abeilles couraient en tout sens sur le devant et le 
tablior do la ruche, so fiainint, se tatant m utuellement, comme si 
elles eusseut voulu se dire quclquo chose. O’etait pour changer 
leiir signo de reconnaissance, qif elles changcrent en eiTei: |)endant 
la unit. Toutes Ics pilhirdos qui revinrent la lendcmaiii, fiirent 
arretees et tuees. Flusieurs echapperent aiix gardes vigilantes 
qni defendaient i’entree, avertirent sans doute ies a.utrcH du 
danger qu’ elles avaient conrii, et qiie I’on no poiivait ])lus pll'ler 
impuncment. Auenno de cellos qui voulurcnt reeommencer 
leur depredation, ne penetra dans la ruche dont olios avaitmt lait 
ieiir proye, et qui prospera nicrveilieusement.” 

Dujardin, liowever, has suggested another explanation of this 
case. He thinks that the behaviour of the bees indicated not a 
change of sign or password, but an alteration in the state of the 


Lo Conservateur des Aboillcs, Ma. 
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queen in relation to tlie colony, wKicii thus resumed its' ordinary 
condition, and found itself in a position to repel the invaders. 
However this may he, the observation of Gelieii, though curious 
and interesting, scarcely seems to bear out the conclusion he has 
drawn from it. . 

So far as my own observations go, though bees habitually know 
and return to their own hive, still, if placed on the alighting- 
board of another, they enter it without molestation. Thus 

On May 4 I put a strange bee into a hive at 2 o’clock. 
She remained in till 2.20, when she came out, but entered again 
directly. I was away most of the afternoon, but returned at 
5.30 ; at six she came out of the hive, but soon returned ; and 
after that I saw no more of her. 

May 12. A beautiful day, and the bees very active. I placed 
twelve marked bees on the alighting-board of a neighbouring 
hive. They all went in ; but before evening ten had returned 
home. 

May 13. 'Again put twelve marked bees on the alighting-hoard 
of another nest ; eleven went in. The following day I found that 
seven had returned home ; the other five I could not see. 

May 17. Took a ]}ee and, after feeding her and marking her 
white, put her to a hive next but one to her own at 4.18, She 
went in. 

4.22. Came out and went in again. 

4.29. Came out. I fed her and sent her back. 

4.35. Came out. Took a little flight and came back. 4.45 
went in, but returned. 4.52. Went in. 

4.53. Came out. 4.56. „ 

4.57. „ 4.58. ^ „ 

5, 1. „ , took another little flight, and returned. I 

fed her again. 5.25. Went in again. 

5. 28. Came out again. 5.29. „ 


5.31. 

5,30. 


5 ? 

J? 


5.33. 

5.40. 


7} 


5.46. Shut her and the oth, civs' in with a piece of note-paper. 

6.3G, One of the bees had eaten its way through. I opened 
the door ; and several, including the white one, came out 
directly. Till 6.50 she kept on going in and out every 
minute or two. Hardly any bees were fl}diig, only a 
few standing at tlie doors of most of the hives. At 7.20 
she was still at the liive-door. 
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May 20. Between G and 7 1 marked a bee and transferred lier to 
anotlior liire. 

May 2.L Watched from 7.G0 to 8.0 in the morning wiilioiit 
seeing her. At half past six went down again^ directly saw 
and fed lier. vSlic was then iiilicr new Live; but a few minutes 
after I observed her on the lighllng-stago of her old hive ; so I again 
fed her, and wheii she left my luuid’sim retur,noil tio tii,e new hive. 

May 22. 8 o'clock. She was hack in her oid hive. 

May 28. About 12.30 sbo w^as again in the ,new Idvo. 

As far as my experience goes, bees which have stung and lost 
their sting always die ; not, ho\Yever, immediately. On August 
25 a bee whicli had come several times to my honey was startled, 
flew to one of the windows, and had evidently lost lier way* 
While I was putting her back, she stung me, and lost lier sting in 
doing so. I put her in through the postern, and for twenty minutes 
she remained on the landing-stage ; she then went into the hive, 
and after an hour returned to the honey. After this, however, I 
did not see her any more. 

As regards the affection of bees for one another, it is no doubt 
true that when they have got any honey on thenij they are always 
licked clean by the others ; but I am satisfied that this is for 
the sake of the honey rather than of the bee. On the 27th of 
September, for instance, I tried with two bees; one had beciui 
drowned, the other was smeared with honey. The latter was 
soon licked clean ; of the former they took no notice whatever. 
I have, moreover, repeatedly jdaeed dead hecs by honey on which 
live ones were feeding, hut the latter never took tlio slightest 
notice of tlie corpses. 

Dead bees are indeed usually carried, out of ilie hive ; but if 
one is placed on tlie allgh ting-stage, the others seem to take no 
notice of it, tliough it is soon pushed olF by the movements 
of the others. I have even scon the bees sucking the juices of 
a dead pupoi. 

Light.-— Thoiigli bees do not come out at night, tliey S(a)m i;o 
be miicli affected by light. One evening I lit a sinall covered 
lamp to go down to the cellar. A bee wdiich was out came to it, 
and, dying round and round like a moth, followed me the whole 
of the way there. 

OoloiiT. — I have also made a number of esperimeiits with refer- 
ence to colours, on which, however, I will not now dwell. I will 
only say that it seems clear that bees can distingnisli colours. For 
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instancOj on tbc 2ad of October I placed some honey on slips of 
glass resting on black, wliitej yellow, orange, green, bine, and red 
paper. A bee wliieli was ])laced on the orange returned twenty 
times to that sli]3 of glass, only once or twice -visiting the 
others, thoiigli I moved tho position and also the honey. The 
next morning again two or three bees paid twenty-one visits to 
the orange and yellow, and only four to all the other slips of 
glass. I then moved the glass, after which, out of thirty-two 
visits, twenty-two were to the orange and yellow. These and 
other experiments seemed to me to show a real disposition, which 
was also well marked in the case of wasps, towards the orange 
and yellow. That they can see blue, however, is indicated by the 
following experiment ; — Oct. 6. I had ranged my colours in a line, 
with the blue at one end. It was a cold morning, and only one 
bee came. She had been several times the preceding day, gene- 
rally to the lioney which was on the blue paper. This day also 
she came to the blue ; I moved the blue gradually along the line 
one stage every lialf hour, during which time she paid fifteen 
visits to the lioncy, in eveiy case going to that which was on the 
blue paper. 

Sound. — Aug. 29. The result of my experiments on the hearing 
of bees has surprised me very much. It is generally considered 
tliat to a certain extent the emotions of bees are expressed by 
the sounds they make vvhich seems to imply that they possess 
the power of hearing. I do not by any means intend to deny 
that this is the case. ISTevertheless I never found them take any 
notice of any noise which I made, even when it was- close to them. 
I tried one of my bees with a violin. I made all the noise I could, 
but to my surprise she took no notice. I could not even see 
a twitch of the antennae. The next day I tried the same with an- 
other bee, but could not see the slightest sign that she was con- 
eious of the noise. On Aug. 31 1 repeated the same experiment 
with another bee, with the same result* On the 12tli and 13th of 
September I tried several bees with a dog-whistle and a shrill 
pipe ; but they took no notice whatever, nor did a set of tuning- 
forks which, I tried on a sxibsequent day have any more efiuct. 
These tuning-forks extended over three octaves, beginning with a 
below the ledger-line. I also tried with iny voice, shouting 
close to the head of a bee ; but in spite of my utmost efforts, the 


* See for ir stance Landois, Zeits. f. wiss. Zool. 1807, p. 184. 
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l)ees took no notice. I repeated tlxese experiments at niglit ayIicii 
tlie bees were quiet; but no noise that I could make seemed to 
disturb them in the least. 

Temper,— 1 found the temper of the bees very variable. Gtmcr- 
ally they allowed me to handle them without any sign of irritation ; 
while at other times, without any reason which I could discover, 
they stung me sometimes several times in a day ; they seemed tiic 
more prone to do so the hotter the weather. 


Sept, 18. I had in my room a nest of Humble Boos, which I 
fed with honey. The honey was also visited by wasps. One 
evening I marked one of these wasps (No. 1) whidi visited tliis 
honey ; she was a large female of F. germmilea ; lier last visit to 
the honey that day was at 6.30. 

The next morning she came for the first time 
at 7.25, and fed till 7.28, when she began flying about the room 
and even into the next ; so I thouglit it well to put her 
out of the window, when she flew straight away to lier 
nest. My room, as already mentioned, had windows on 
two sides; and the nest was in the direction of a closed 
window, so that the wasp had to go out of , her way in 
going out through the open one. 

At 7.45 she came back. I had moved the glass containing the 
honey about 2 yards ; and though it stood cons|.)icuoiisly, 
the wasp seemed to have much difficulty in lincling it. 
Again she flew to the window in the direction of her 
nest, and I had to put her out, which T did at 8.2. 

At 8.15 she returned to the honey almost straight. 8.21, she 
flew again to the closed xvindow, and apparently could 
not find her way; so at 8,35 .1 put her out again. 
It seems obvious from this that wasps Imvo a sense of 
direction, and do not find their way merely hy sight. 

At 8,50 back to honey, and S.54' again to wrong window; but 
finding it closed, she took two or three tunivS ruiiiid 
the room, and then flew out througli the open window. 
At 9.24 back to the honey; and 9.27 away, first, however, 
paying a visit to the wrong window, but without 
alighting. 
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At 9,36. Back to the iionej, and 9,39 away, but, as before, going first to wrong 


9.50. 

ST 


window. Slio \va.s away ihereforo 9 minutes, 
0,53 away, this time straight. „ 11 „ 

10. 

TJ 

n 

10. 7 

„ 

„ u 


10.19, 

SS 

>> 

10.22 

ff 

„ 12 

JT 

10.35. 

ss 


10.39 

»» 
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10.47. 

Jt 

» 

10.50 


9 

jy 

11. 4. 
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11.21, 

}9 

)> 
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„ 
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ff 

11.34. 

JS 

»> 

11.37 

„ 
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JS 

11.49. 

ss 

>) 
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12. 3. 

TJ 

„ 

12. 5 

n 

„ 11 

ss 

12.13. 
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,, 

12.15^ 

,, 

„ 8 

77 

12.25. 

ss 

}> 

12.28 
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Slie did not come any more that day ; but, as will be seen, 

^ She very often, howoTer, throughout the day, in going away, flew to the 
other window first, and then, without alighting, returned to and went through 
the open one. 
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slie had made forty-five visits to the honey in eleven hours, 
During the whole of this time no strange wasp, except tlie one 
above ineiitioiied, came to this honey, 

Ihe following day, September 20th, this wasp made her ap- 
pearance m my room at G.55, when she flew straight to the honey. 
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This was the last, visit that day. She made therefore thirt}^- 
eiglit visits during the time she was watched, which was not quite 
eight hours. Slie was at work from 6.55 to 0.15 ; and assuming 
that she was occupied in the same manner during the three hours 
when she was not watched, as during the rest of the time, she 
would have made over fifty visits to the honey during the day. 
Wishing, however to have a complete record of a dayhj work, 
I watched her the following day without intermission. 


September 21. I began watching at ten minutes past sis. 


6.16, Sho came to the honey. 0.10. 

Slie went away. 
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2.10. She came to the honey. 2.13. She went away. An intoiTal of 8 
,3.25. ,, ^ 2.30, ‘ 12 

3.45. „ 2.50. „ „ 15 ^ „ 

She hiizzecl about at the otliox* whiidow for a few minutes, which mail© tlio 


interval longer than usual. 

3.13. She came to the honey. 3,18. She went away. An interval of 17 luinuics- 
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It will be seen that tlie intervals of her absence were remark- 
ably regular. On one occasion, indeed, she was only away four 
minutes ; but this time I think she had been disturbed and had 
not provided herself with a regular supply of food. 

The number of visits was fifty-one in eleven hours and a half. 
I tried whether she would be in any way affected by a dead wasp, 
so I put one on the honey; but she took no notice whatever. 

I observed with other wasps, that when the open window was 
not the shortest way to their nests, they had a great tendency to 
fly to that which was in the right direction, and to remain buzzing 
about there. 

During the whole of this day, only four or five strange wasps 
came to the honey. 

As regards the regularity of their visits, and the time ocicupied, 
other wasps which I observed agreed very closely wdth this one. 
Dor comparison, it may be worth while to give one or tw'o other 
cases. I will commence with that of a worker, I believe F, 
garis^ observed on the 19tli September. 

10 A.M. I put her to the honey, she fed and then flew about the 
room and at last got into my beediive, 

10.54. She came in again at the window. I again put her to tlie 
honey. She again flew all about the room. 

11.41. She returned and this time came to the honey ; but when 
she had fed again flew round and round the room, and 
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did not seem able to find Her way out. I therefore put 
lier out. 

She returned, and the same thing happened again. 

12.28. She came back to the honey. 12.31. Flew sti’aiglit away. 
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She did not return any more that evening, but made her 
appearance again at half-past six the next morning. 

Erom twelve o’clock, when she had learnt her way, till five, she 
made twenty-five visits in five hours, or about fi.ve an hour, as in 
the previous cases. 

It .-struck me as curious that on the following day this wasp 
seemed by no means so sure of her way, hut over and over again 
went to the closed window. 

I will give one other illustration : — 

September 21. At 1 1.50 I fed a wasp. 


11.56. She returned to honey. 
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}1 1 > 
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2.15. She 

returned to honey. 
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After tlie above facts wc nnay, I tliink, "well say How cloth the 
little busy wasp,'^^ Even Mr. Ormerod seems liarclly to have 
clone justice to his favourites. He is very severe on those 
wasps which “ take np their quarters on the wrong sides of our 
window.” I have nothing ” he continues * “ to say on beluilf 
of these wasps ; they are a nuisance and a terror to all ■who Iiave 
little children. They are mere stragglers, who have lost all feel- 
ing of good fellowship, have deserted their nest, and are leading 
a freebooter’s life.” Many of them, on the contrary, I am satis- 
fied, are perfectly respectable wasps which have unfortunately lost 
their -w^ay. 

My experiments, then, in opposition to the statements of ITubcr 
and Diijardiii, seem to show that -wasps and boos do not convey to 
one another information as to food which they may have dtseoverocL 
No doubt, when o-?ie wasp has discovered and is visiting a supply 
of syrup, others are apt to eomc too ; hat 1 believe t’luit they merely 
follow one another. If they communicated the fae.t, eoimiclerablo 
miinbera would at once make thoir appearance ; but I have neve p 
found this to be the case* The frequent and regular visits which 
my wasps paid to the honey put out for them prov(3s that it wuis vcjry 
m iicli to their taste ; yet few others made their appeamneo* ]!\)r 
instance, on the 19th September, as recorded above, only one wasp 
came of herself to the honey ; this wasp returned on the liixt 
not one other. The 21st was a hot day, and there were many w'asps 

* Natural History of Wasps, p. 24o, 
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about tlie house ; my honey w^as regularly visited by the two 
marked wasps ; but during the whole day only five others came to 
ifc- 

Septcniber 22. Again onlj?" only one strange wasp came up to 
one o’clock. 

September 27. Only one strange wasp came. 

October 2 and 3. These days were cold ; a few marked bees 
and wasps came to my honey, but no strangers. 

October d. Two strangers. 

October G. Only one stranger. 

On tliese days the honey was watched almost without intermis- 
sion the "wliole day, and was more or less regularly visited by the 
marked bees and wasps. 

Tliese and other observations of the same teiidenc}' seem to 
show that, even if wasps have the power of informing one another 
when they discover a store of good food, at any rate they do not 
habitually do so. 

On the wliole, wasps seem to mo more clever in finding 
their way than bees. I tried wasps with the glass mentioned on 
p. 124 ; but iiiey had no difSculty in finding their way out. 

SotMids . — My wasps, though courageous, were always on the 
alert, and easily startled. It was, for instance, much more difficult 
to paint them than the bees ; nevertheless, though I tried them 
with a set of tuning-forks covering three octaves, with a shrill 
whistle, a pipe, a violin, and my own voice, making in each case 
the loudest and shrillest sounds in my power, I could see no 
symptoms in any case that they were conscious of the noise. 

I made also a niiinber of experiments with reference to colour, 
wliich have satisfied me that wasps, like bees, are capable of 
distinguishing colours. I am anxious, however, to repeat and 
extend these observations, and shall then hope to have tlio oppor- 
tunity of laying them before the Society, 

The following fact struck me as rather remarkable. The 
wasp already mentioned at the foot of p. 135 one day smeared 
her wings with syrup, so that she could not fly. When this 
happened to a bee, it was only necessary to carry her to the 
alighting-board, when she was soon cleaned by her comrades. 
But I did not know where this wasp’s nest was, and therefore 
could not pursue a similar course with her. At first, tlien, 
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I was afraid that she was doomed. I thought, however^ that 
I would wash her, fullj expecting, indeed, to terrify her so 
much that she would not return again. I therefore caught 
her, put her in a bottle half Ml of water and shook her 'iip wc^ll 
till the honey was waslied off. I then transferred her to a dry 
bottle and put her in the sun. When she was dry 1 lot her 
out, and she at once flew to her nest. To iny surprise, in 13 
minutes she returned as if notlung liad happened, and conti- 
nued her visits to the honey all tlio afternoon. 

This experiment interested me so much that I repeated it with 
another marked wasp, this time, however, keeping the wasp in tlie 
water till she was quite motionless and insensible. When taken 
out of the water she soon recovered ; I fed her ; she went quietly 
away to her nest as usual, and returned after tlie usual absence. 
The next morning this wasp was the first to visit the honey. 

I w^as not able to watch any of the above-mentioned wasps for 
moi’e than a few days ; but I kept a specimen of IWistes f/aUiea 
for no less than months. 

I took her, with her nest, in the Pyrenees early in May. The 
nest consisted of about twenty cells, the majority of which con- 
tained an egg ; hut as yet no grubs had been hatched out, and, of 
course, my wasp was as yet alone in the world. 

I had no difficulty in inducing her to feed on my hand ; but 
at first she was shy and nervous. She kept her sting in constant 
readiness ; and once or twice in the train, when the railway officials 
came for tickets, and I was compelled to hurry her back into her 
bottle, she stung me slightly — I think, however, entirely from 
friglit. 

Gradually she became quite used to me, and when I took Iier 
on my hand apparenily expected to bo fed. Bhe even allowed mo 
to strolte her without any appearance of fear, and :fo:r some monilis 
I never saw her sting. 

^ When the cold weather came on she fell into a drowsy siaio, 
and I began to hope she wmuld hibernate and survive the winter. 
I kept her in a dark place, but w’-atched her carefully, and fed her 
if ever she seemed at all restless. 

8he came out occasionally, and seemed as well as usual till near 
the end of February, when one day I observed she had nearly 
lost the use of her antenme, though the rest of the body was as 
usual. She would take no food. Next day I tried again to feed 
her ; but the head seemed dead, though she could still move her 
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lega, wiiigSy and abdomen. The following da.j I offered her food 
for the last time ; but both head and thorax wore dead or paralysed ; 
she could but wag lier tail, a last token, as I could almost fancy, 
of gratitude and aiibciion. As far as 1 could judge?, her death 
was quii;e painless ; and she now occupies a place in the British 
Museum. 


My experiments with ants have not been very succecssful ; I 
may, however, just mention the following : — 

On the 29th of December I took some red ants and placed 
them in a glass In my room. On the 4th of March following 
I put four of them back into their nest, but could not see any 
sign of joy on their part, or any evidence that they were recog- 
nized by their former companions. As, however, they soon went 
down into their nest and were out of sight, this observation 
was not very satisfactory. I therefore took some of tlio ants 
which had been left in tlio nest, and placed them in the glass* 
TImy joined the others, and crossed antenn® in the usual way ; 
but I saw no special signs of satisfaction or reeognildoiL 'For 
the sake of comparison, I put some other red ants with them, and 
I could observe no difference of behaviour. 


On Oniscujmtcr Wahefieldi, the singular Insect from New Zea- 
land, belonging to the Family Ephemeridm ; with Notes on its 
Aquatic Conditiojis* By Eobebt MoLachban, F.L.S. 

[Eeiid March 19, 1874,.] 

(Hate V.) 

A.t tlio Meeting of ilic Britisli A.ssociation for ihx3 A dvaucoment 
of Scieuco held at Bradford in {September of last year, I brought 
before the notice of Bcction I) a very singular species of Epho- 
merida) that I had just received from my friend 0. M'/Wakofield, 
Esq., of Christchurch, Canterbury Settlement, New Zealand, and 
wdiich I proposed to name Oniscl^mter Wakefwldi^ the generic 
term being suggested by the formation of the tcrraiiial abdominal 
segments, they being provided on each side with wdngdiko corne- 
ous acute expansions strongly resembling a' portion of an. Onimm 
or of some other Crustacean, and the true relationship of which, 
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if examined only as a fragment, would scarcely be suspected. I 
had then received only female images ; and an account of them 
(with a wood-cut) was published almost smiultaneously in ilie 
Eiitoiiiologist’s Monthly Magazine for October voL x. 

pp. lOS-110. I liave nothing- to add to the generic diagnosis of 
the 5 imago there given, excepting to indicate that instead of the 
7th to the 9tli abdominal segments only bearing the lateral cor- 
neous dilatations, the 6th to the 9th are really so fiimished, a 
fact of w'hich I was before doubtful, as indicated by a foot-note, 
Seceutly I have received a furtlicr sii 2 )p]yof the insect from 
Mr. Wakefielcb and this time including males and the female 
subiinago, before iiriknowiV to me. The male has, as I suspected, 
its eyes simple (as in the female), and very mucli longer anterior 
legs (a usual character in the family) ; but the abdomen is not 
miicli loss robust than that of tlie female, and the initldle tail is 
scarcely more abbreviated. The peuiiltimato ventral segment 
carries a pair of 5-jointed forcipate appendages 

I proceed to give an amended generic diagnosis of the female, 
and add thereto that of the male. 

Okiscigaster. 

( $ Imago-) Corpus elongatum, vahle robustuin. Aim qiiatiior ; 
postica3 sat latte, ovales ; omnes venulis transversalibus ubique 
(anticje apieem versus minus dense) rcgnlariter retieuhiim. 
Pedes antici reliquis vix loiigiores; tarsi omnes 5-art iculail, 
Bubrequaliter biunguicnlati, postieorum articnlo 4^ brevi sed 
vaklo distincto. Abdomen valde elongatum et robustum ; 
segmeiitis utrinqno conspicue corneo-alatis, acuto pro- 

ductis; ultimo parvo, elongate, obtuso-comicali : ovivalvula. 
nulla: cauda3 tres elongate, sed mediana cJoteriB graeilior et 
brevior. 

(g Imago.) Ociiliutin ? integri* Pedes anticn vahle l()ngioi.‘C». 
Cauda mediana paullo brevior. Abdomen iidra scgrueiitum 
nojiiim appcndicibus forcipatis 5~articuhilis iiistriicium. 

In its specific characters the male agrees with the foimilo ])er- 
fectly in coloration. The forcipate abdominal appendages are 

* Five joints arc unusual, four being t,hc normal number ; htiii it. ap|)ea,r;i to 
me that tbe so-eallcd second joint aciiialfT exists, and is defiiu.'(l by a suiun‘. 
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slender and white, excepting the more robust basal joint, which is 
brownish. 

The female subiinago differs in the body being greyish rather 
tiian a decided brown ; and the wings are uniformly smoky-grey 
(the anterior pair paler at the base), wbich coloration is caused 
by the subimaginal pellicle. I give here an extended specific 
diagnosis. 


Oniscigastkr Wakefieldi. 

( 5 0 supra nigro-fusca ; thorace nitido ; abdomine indistincte 

pallido-vario, infra fiavido, nigro-punetato, segmentis singuiatim 
macula magna nigra utrinque signatis : caudtn flavo-albidse. Pedes 
fiavi, late nigro-annulati. Alae vitrecCj anticarum dimidio basali et 
posticis omnino Isete fuliginosis: vense venuUeque nigrsej his ad 
anticarum marginera costalem valde incrassatis, nigro-marginatis et 
suffusis : humeris nigris vel nigro-fuscis. 

Long. corp. (sine caudis) 10'" (=21 mill.); exp. alar. 19'" (=40 
mill), 

( $ Subimago.) Corpus griseum vel fusco-griseum. Alae siibopacas, 
griseo-infumatac (anticm ad basin pallidiores) j venis ut in $ colo- 
ratis. 

( c? Imago,') Corpus paiillo minus robustum ; appendicibus albis, articulo 
prinio robusto, paullo fusco-tincto, 2° parvo, iP valde elongato, gracili, 
curvato, 4° et 5° brevissimis, asqualibus ; peni clongato triangulari, 
fusco, ad apicem exciso. Long. corp. (sine caudis) 9J'" (= 19 mill.); 
long. caud. extern, circa S'" (= 1/ mill.); medians 2*J'" (= 5 mill.) ; 
exp. alar. 16-|'" (= 35 mill.). 

The value of Mr. Wakefield^s last consignment was greatly 
increased, inasmuch as accompanying it were tvro individuals of 
the aquatic conditions of the insects in spirits. These are so 
interesting that a somewhat detailed description is necessary. 
They are of different ages, and may be termed ‘‘larva’ and 

nymph ’ respectively, though, as is well known, these stages are 
defined in the Epliemeridse by no abrupt line of demarcation such 
as exists in the life -history of insects with mox^e complete meta- 
morphosis. I use the terms as a matter of convenience, because 
the larger individual bas strongly developed rudimentary wings, 
and is evidently nearly mature, whereas the smaller only pos- 
sesses the thoracic lobes which indicate the position of the 
wings. 

I proceed to consider the larger individual, or “ nymph,” first. 

It is 12|"' (=26 mill.) in length including the tails, and 9^" 
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( =3 19 mill.) excluding tliose organs, wliicli themselves are 3 1'" 
(=7 mill) long. Probably it has arrived at its last stage, 
immediately before assuming the aerial condition of siibimago, 
the rudimentary wings extending slightly over tlie siitiiro between 
the third and fourth abdominal segments. The general colour 
(as is usual with many aquatic larvm) is undecided, but may' be 
termed greyish-olive. The head is small, .with simple lieiiii- 
spherical eijes. The antennes in this individual are mutilated, but 
probably they resembled those of the smaller specimen noticed 
below. The frontal portion of the disk, above, forms a slightly 
concave triangular space bordered by raised keels on either side ; 
and these are continued as a single keel to the front margin, 
which is rounded ; and when viewed from beneath, attached to it 
is seen the transversely siihquadrate chjpeus^ and the large lahrum^ 
the front edge of which is very slightly rounded and raised and 
with obsolete angles, the margins being slightly ciliated. The 
mamliUes are very broad ; viewed from above there are two 
strong blackish teeth on the outer angle, each divided into two 
or more smaller teeth ; and to these succeeds a concave edge ; and 
the inner angle and edge possess what seems to be a pectinated 
fringe. Viewed from beneath the external teeth are still more 
prominent, and they are succeeded by a long moveable testaceous 
spine, the inner angle and margin being provided with a kind of 
cup-shaped sucker formed by the dense pectinated fringe (if such 
it really be) noticed above : the dentition &c., of the two man- 
dibles is not quite symmetrical, that which frequently occurs in 
insects. The masillw are large and elongate, with strong teeth 
on the apical portion, and with a false suture, giving them the 
appearance of being divided into two longitudinal portions. The 
maisillary palpi are S-jointed, stout, all the joints nearly equal in 
length, but each successively rather thinner. The lalkim is 
deeply divided into four palpifoim lobes, the two on one side 
being curved in a direction opposed to those on the other, so that 
the two inner approach each other at base and apex. The labial 
palpi are 3-jointed, very stout, the apical joint obtuse and con- 
siderably shorter than the others. T\\q promtiim is very narrowly 
transverse. The mesonotmi and metmiohim are consolidated into 
one large convex oval piece, with a median iongituclinai suture 
and two semilunate fovem posteriorly ; the posterior margin pro- 
duced into a lobe. The rudimentary wim/s are elongate, ellipti- 
cal, and with strong indications of veins. The aklopien is some- 
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wlmfc depressed, broadest at tbe third segment, and gradually 
decreasing to the apex ; each segment (excepting the tenth, and 
perhaps the first) is produced at the sides into an acute wing-Uke 
dilatation (similar to that on the terminal segments of the imago) ; 
and, in addition, there is a like-formed tooth, or dilatation, placed 
vertically on the middle of each segment, forming a serrated dorsal 
crest ; on the dorsum of each segment, from (I think) the second 
to the sixth, is, on each side, a large rounded external gill or 
branchial lamina, very densely reticulated by a network of 
tracheal ramifications, most densely on the margins, because on 
the disk they form somewhat large cellules ; each gill overlaps 
that on the succeeding segment, and is possibly double, for there 
appears to be an indication of a lower gill one half shorter than 
the upper ; hut I have been unable to separate them : these gills 
are only well-defined when the animal is iloating free in the spirit ; 
for they are so delicate that they disappear if it become at 
all dry : the tenth or terminal segment is somewhat conical : 
viewed from below the rudiments of the appendages are plainly 
discernible in the male nymph, proceeding from the margin of 
the penultimate segment and indistinctly 3-jointed, the middle 
joint being the longest ; between them are two tubercles indi- 
cating the rudiments of the penis. The three tails are of nearly 
equal lengths, rather short, and each gradually attenuated to the 
end ; the two outer are curved inwardly at the apex ; each has a 
long dark space in the middle j the joints are short and indistinct, 
excepting under a high power, when the sutures are plainly 
visible, and seen to be furnished with minute blackish teeth ; 
internally each of the outer tails has long ciliations ; and the 
median is ciliated on both sides, all the cilia interlacing and 
giving to the tails when in the spirit the appearance of a single 
broad lamina. The legs are short and rather stout, witkout 
teeth } the trochanters small ; the femora are the longest and 
stoutest joints, the tibim being shorter and less stout, and with a 
false suture near the base causing an appearance of a small 
intermediate joint ; the monomerons tarsi are longer than the 
tibi®, and articulated to them in a very oblique manner j the end 
claw is short and curved, acute at the apex. 

The smaller iudividual or larva is 10"' (s= 21 mill.) long, 
including the tails, and 7|'" (= 16 mill.) without the tails ; its 
greatest breadth is 2-J'" (= 5 mill.). The mitemm are short, 
composed of twelve more or less moniliform joints, whereof the 
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two at tlie base arc mucli stouter than tlie others ; gradually 
diininisli in stoutness from base to apex, the apical joint being 
subacute, (As these organs are wanting in the more mature 
individual, it is impossible to say if tlie muiibcr of joints varies 
according to age,) Tiio tlioracic lobes (whence the wings eventu- 
ally proceed) only partially cover tlie sides of the second abdo- 
minal segment. In other respects this individual does not diilcr 
structurally from that above described, only that (supposing it 
to be also a male) there are no indications of the rudimentary 
appendages &c. 

This remarkable insect would appear to be common at Clirist- 
cbiirch ; for Mr. "Wakefield says the cast subimaginal skins are no 
rarities there, sticking on walls, windows, &c. ; and he modestly 
accords the credit of its original discovery to his follow townsman 
Mr. Teroday, who some years since sent an individual intended 
for me to this country, but which, by an accident, never came 
under my notice. 

The Eev. A. E, Eaton (the author of the elaborate Monograph 
on the Epliemeridsc ’ in the Transactions of the Entomological 
Society of London, 1871, Part i.) remarks that the structure of 
the aquatic conditions showm that the creatures are of active 
habits, swimming freely among water-plants, Ac. and not semi- 
fossorial, as is the case with some members of the family. 
He thinks the genus related to Biphlurm (which has an 
indication of lateral expansions of the abdominal segments), 
and through it distantly to Cloeon^ but in the earlier states 
rather than in the imago; for Cloeon has double eyes in the 
male. With regard to my idea of there being a sccoiid smaller 
branchial plate under the large upper one, lio rati i or inclines to 
the belief that it is only an illusory appearance caused by inlia- 
tioii with tbc spirits ; but to my eyes tho appcianinco beciuue more 
marked in a plate I bad detached, and wlrich bc(‘amis dry from 
evaporation. I tender my warmest thanks to hfr. Eui;on for 
information as to probable habits and affinities, which his miticai 
knowledge of the group renders additionally valualdc. 

The great lateral expansion of the margins of the abdominal 
segments is without a parallel in any known perfect insect of the 
group. In the aquatic conditions there are occasional indications 
of it, especially in the extraordinary BceMsca olem of 3ay, a 
North- American species, the nymph of which has been described 
by tbe late B. D. Walsh (from specimens found in Illinois). 
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But ill this species there is an enormous development of the 
thoracic surface, this portion of the body forming a kind of 
carapace, covering all but the terminal segments of the abdomen, 
and concealing the rudiments of wings. And it must be noted 
that the formation of the abdominal segments in the aquatic con- 
ditions of BiBtisca disappear in the perfect and subimaginal con- 
ditions, which are only remarkable for the very obese thorax. 

The formation is again seen in the terminal segments of the 
extraordinary animals described by Latreille as a genus of 
brauchiopoci Crustacea under the name of Frosopistomay but which, 
I think, are now sutSciently proved by the French entomologists 
IST. and E. Joly (father and son) to be the aquatic conditions of 
some unknown species of Ephemeridse, although when they first 
expressed the idea of such a connexion I confess to having been 
sceptical. The typical examples of Frosopistoma may be re- 
garded as belonging to an insect inbabitiug Madagascar, and are 
now in the Ilopeian collection at Oxford, in charge of Professor 
Westwood. But the form also occurs in France, and was figured 
and described by G eoffroy in the ‘ Histoire abregee des Insectes 
de Paris ’ under the name of ‘ Binocle a queue en plumet.’ It 
was re-found many years afterwards by Dumeril in the Bois de 
Boulogne, but again disappeared until the Messieurs Joly found 
it in the Garonne, at Toulouse. It, like Fcctisca, has also an 
enormous carapace, hut of a more rounded form. Latreille de- 
scribed it as Prosopistoma pimctifronSy placing it, as before stated, 
among the branchioj)od Crustacea ; and though succeeding authors 
copied bis description, its position among the Crustacea was 
never thoroughly admitted. I think we must accord to the Jolys 
the merit of having discovered its true position : but it is hard to 
imagine what the perfect insect can be like ; for no European 
species yet known shows any approach towards the characters so 
prominent in these aquatic creatoes'*. That these are not 
Crustaceous is sufticiently proved by the fact that the Messieurs 
Joly have at length discovered five pairs of gills on the first five 

* One is tempted to ask the questions:*— Can there be minute apterous 
Kphemerul(B ? and can the imago of Prosopistoma. be in that condition ? Such 
a thing is by no means impossible ; for apterous exceptions exist in almost all 
groups of winged insects. If so, it would account for the absence of wing- 
rudiments in all the individuals dissected by the lolys. The solution of the 
mystery surrounding Prosopistoma is waited for impatiently by all entomolo- 
logists who take an interest in the more philosophical branch of the science. 
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abdominal segments, kidden under the tlioracic carapace, as de- 
tailed in tbeir account given in tbe ‘ Amiales des Sciences Watu- 
relles ’ for 1872, article 7, suffi-cient to bear tliem out in tlioir 
"'^preuves peremptoires ” that tbe creatures are insects, and c|iiite 
analogous to the brancliial plates of Ephemeridio. Having inci- 
dentally mentioned Proso^istoma, I thought it right to enter into 
the question of its relations according to the researches of the 
Erench entomologists, especially as, at one time, I had expressed 
myself uncertain as to the correctness of their deductions. 

EXPLANATION OF PLATE T. 

Fig. 1. Male imago; 1 a, underside of apex of abdomen; 1 6, appendages and 
penis, from beneath. 

2. Female imago. 

3. Female subimago. 

4. Portion of “ larva 4 antenna of the same. 

5. ‘‘Nymph ” nearly mature ; 5 leg ; 5 b, branchial plate ; 5 c, labrum ; 

5 d, maxilla, with palpus and mandible, seen from above ; 5 6', the same, 
seen from beneath ; 5/, labium and palpi ; 5 y, apex of abdomen, from 
beneath. 


A new Australian Sphsoromid, Cyclura venosa\ and notes on Dy- 
mmene ri^lra and vlridis. By the Eev. T. E. E. Stebbing, 
M.A., of Tor-Crest Hall, Torquay. (Communicated by "W. 
Sattnueiis, Esq., E.E.S., Y.RL.S.) 

[Bead May 7. 1874.] 

(Plates VI. & YII) 

The Sphmromid iigured in the accompanying Hate appears to 
belong to anew geiiiis of that family. It was ‘^^foimd iiiidtu* 
stones in Sidney harbour, in society, at the lowest ebb tides,” bj^ 
Mr. Stevenson, when colleeting in Australia some years ago :for 
W. Wiiaon Saunders, Esq*, lihE.S., from whom I rcceivcMl the 
■specimen* 

The generic character consists in the attach me-^>t of the inner 
plate of the uropoda to a tooth which projects botli forwards and 
upwards from the extremity of the tail, and in the extension of 
both plates of the uropoda beyond this projecting tooth, tlio outer 
plate folding partially beneath the inner, but extending beyond ii:. 

It agrees wdth the Australian, species Oymothcea armalu in the 
prolongation of the seventh segment of the body over the tail. 
This process in the species now under description is not unlike 
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tliat of the Bixtli sognient of Campeeo^ea hirstda ; but it does not 
extend over more than half the tail, and is rather thinner in tiie 
middle than at the end, which has a slightly nasal or trilobed ap' 
pearance. Ou either side midway between, this central trunk 
and the flanks, this seventh segment is armed with a small tooth 
on the hind border, both border and trunk being more or less 
scabrous. The pleon, or tail, iseonvex, xvith two curves — the first 
showing three lines of segmentation, the second, and larger, con- 
stituting the terminal tail-segment. This is granulated, and hears 
two small serrated elevations commencing at the base and scarcely 
extending beyond the process of the seventh body-segment above 
described, immediately under which they lie. Between these 
there is a shallow depression in the convexity of the tail, conti- 
nuing, indeed, beyond them, but becoming shallower and almost 
imperce]h:ible. At the base of the terminal tail-segment a deep 
socket receives the apparently immovable articulation of the 
inner tail-appendages. These lie close along the nearly straight 
and somewhat flattened margins of the terminal segment, free 
from, but fitted to, a very fine semicylindrical elevation upon the 
margin. The end of the tail presents a rather broad, but very 
shallow, excavation flanked by a small tooth on either side, while 
from its centre projects the tooth mentioned above in the generic* 
description, to which the inner tail-appendages have every ap- 
pearance of being firmly soldered. The tail-appendages them- 
selves are curiously marked round their edges, the markings being 
below the surface. The closely set lines of this border-venation 
give off two or three branchlets apiece, which run quite to the 
margin, The outer plate is ratlier deeply concave above ; and 
when the outer plates are folded rs far as they will go Deneath 
the inner, an appearance is presented of semicircle within semi- 
circle, botli the inner and the outer curve having a diameter greater 
than the width of the body, which tappers slightly towards the 
head. Having regard to this appearance, which makes the 
animal very milike the otlier members of the Splmu'omid family, 
the genua may bo called Cpdum^ with vemom for its specific deaig- 
imtion, in allusion to the markings of the uropoda. 

It remains only to mention that the length is about half an 
inch, and that the body-segments are armed on each side with a 
small p)rojeeting ridge which runs ■ out into an angle or tooth 
towards the tail. 

'While introducing what app)ears to be a species of a new 
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genus, I shall endeavour to keep down the number of divisions in 
this family by pointing out that wdiat have been hit lie rto rcci^ived 
as two species o^B^namenG (or Cymodocea^ Mil ne-Ed wards), naim'ly 
Tibbra and viridis, are in reality identical. If tho colour of tlieso 
creatures is to bo taken as a specific distinction, instead of two 
species, we shall have to make a considerable group. Specimens 
are exceedingly abundant at Torquay, and the coloration is very 
variable. All are speckled, thougli to the unassisted eye many 
appear to be plain green or red. The greens and rods vary iroiu 
very light to dark. Many of tlie green specimens have all the seg- 
ments fringed with thin red lines. Some examples have a rieh 
brown or deep purple aspect, which under the microscope is foiind 
to he producec^hy a close intermingling of small red. and green 
patches with crowded black specks over the wliolo surface. \'^ cry 
frequently both on the red and green specimens th(3re are two 
conspicuous patches of light green — one on the body near the head, 
the other on the tail. These look almost white against darlior 
shades of the same coloiii’. Occasionally a thin line of lig!.iter 
colouring runs down the centre of the body, looking like a small 
fragment of bleached coralline, such as the net often takes up in 
sweeping for these creatures. Another variety has splashes of 
dark brown or red on each side of tlie hrst body-segment and of 
the tail, with smaller splashes on their segments. 

"What lias been said of the colonring of D. nihra and D. virldis 
will apply equally well to that of D. MontayuL There are similar 
variations also in Idolea triciiS'pidata, of whicli 8ir J. G*. Dalyell, 
quoted by Spence Bate and Westwood, says, “their colour m 
dingy or brownish yellow, with three or four 'whif;o speelvs down 
the centre of the back ; or it is altogether of variogai;e(l Iuu'b, a;nd 
some are mottled.” Messrs. Bate and Westwood ihenmelves nay, 
“ this species varies greatly in its colour and markings ; generally 
it is of a dirty greonisli grey, but oltcn has a pale lougitiidinal 
line down the middle of the ba(;k or on each side o,r tho body 
whilst other specimens arc marked, often irregularly, 'wiili la:rg<^ 
pale yellow or orange-coloured patclics on the body and tail. 
According to our own experience, tho colour of the animal is dc>- 
pendent upon that of the weed on^ wdiich. it lives, Th.oso tlmt live 
on the black fucus are generally very dark purple, wdiiie tlioso 
that we find on tho green Alyre are briglitiy verdant.” Tlio 
qiiay specimens of J. triGuapidata, wdiich are to be liacl in great, 
numbers, fully bear out these details of colour- van at icm. ; and 
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whatever the cause may be, it is very certain that many examples of 
Idotea and Dynamene correspond most closely in line to the sea- 
weeds among whicli they are found, I have two small specimens of 
which are symmetrically banded with dark brown on alight 
ground. The smaller of the two has the extremity of the tail, or 
pleon, not quite so round as that of I, ^arallela^ but without any 
apical tooth or cusp, indications of which are generally present 
even in very minute specimens of tricuspidata, T[)e other (fig. 
12) must he assigned to Motea pelagica^ unless that is itself only a 
variety of tricuspidatcu 

Among the Asellidas, Jwm has many variations of hue, 

Messrs. Bate and Westwood say of it, “ the general colour is ashy, 
but very much varied in its shades in dried specimens, with the 
front of the head whitish.” In fact, however, the differences belong 
to living examples, which may be bad asbeii-grey, light brown, 
dark purplish brown, purple and green-banded, and plain green- 

Among the Aerospirantia tliat which comes nearest in general 
resemblance to Dynmnene is Armadillo vulgaris, a species subject 
to great variation in the amount of its pale markings, which has 
led to the- establishment of a great number of supposed species,” 
To this remark it may be added that not only do the pale mark- 
ings vary, but also tlie ground-colour, which may be dark steel- 
grey, or bright brownish red, or black, or even, though rarely, 
creamy white. 

Colour, then, it will be seen, is an insufficient basis for specific 
distinction among crustaceans, at any rate in the groups to 
which allusion has here been made. 

Passing on to the other differences wffiieh have been noted be- 
tween -D. rubra and JD. virklis, we find the one said to be narrowly 
ovate and the other broadly ovate. This, however, is a character 
which seems to depend on the age and size of the individual. In 
Idotea trictispidata the variations in the breadth of the body com- 
pared wdtli that of the tail are very considerable ; but one would 
no more think of specifically separating the broad and the narrow 
examples than one would of making a fat man a distinct species 
from a thin one- There is, moreover, a peculiarity occasionally 
to be observed in Dynamem, whether red or green, and also in 
D, Montagui, wliich would seem decisive against the use of 
breadth as a specific character ; for examples may be found of 
wdiicb the head and first four segments of the body are narrow, 
while the remainder of the body and the ploon, or tail, are broad 

11 * 
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(figs, 9 and 11). The effect to the eye of the perfectly abrupt 
transition is very curious. The animals exhibiting this fonna- 
tioii. appeared, when taken, if one may judge from tlieir activity, 
to be perfectly healthy. It seems possible that these animals 
may now and then not slied the whole of tliidr integninoiitary 
tissues at the same time, and that in consequence the hinder 
portion is able to expand while the front remains <?oiitraet;ed. 
It is certainly tlio case that a Xif/s ocemiica in confirimncnt 
thus parted with only a portion of its intcgumeiits, tliose, 
namely, of the pleon and the three hinder body-segments. 

The only other point which seems to be depended on as dif- 
ferentiating D. ruhra from D. viridis relates to the little longitn- 
dinal slit in the terminal tail-segment, which is said in ruhra to 
be of equal w'idth throughout,” or ** nearly of equal width 
throughout its entire length,” and in mridis to be widest at its 
base,” or “ considerably widened at its base; the extremities of 
the sides of the slit sometimes closely approximating or touch ing 
each other,” with the additional remark that in tlie young states 
the sides of the terminal slit of the tail gape to a considerable 
width at their extremities.” The small slit in question much 
resembles the slit in the leaf of the sweet-scented Oultsfoofc, 
and probably varies in its proportions in different individuals, 
much as that proper to the plant in different leaves. 

ISTeither separately nor together do the differences in colour, 
breadth of body, and width of the terminal slit seem to be of 
specific value. Idotea triampidafa, so often referred to, would 
give a set of exactly parallel differences, in colour, breadth of 
body, and length of the apical termination ; and tlie rule which is 
perforce admitted in regard to these, caunot fairly 1x5 withheld 
from applying to the case of Di/nmnene» I propose, therefore, to 
unite the two so-called, species D. ruhra and I), mrldu under the 
name of JDymmene mrians. There is, however, a (.Crimean Dpna^ 
mem Campeeopea versicolor^ liathfce; Opnodocm VfTskokn\ 
Milne-Edwards) which, for all that wo can toll from the description 
in the great Trench work, may be the «aiue as our EngllBh IK va-> 
rims* The description is as follows : — “ Corps ovnlairo, bombe ot 
lisse. Tete arrondie ; fente du dernier article do rabdomen im peu 
elargie a sa base. Habite les cotes de la Crinuie.” All the elm- 
ranters here given for the Eussian apply e(|ually to the English 
species ; and, as habitat is no guide whatever, our only reason for 
thinking variann and versicolor distinct is, as far as the distil i- 
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guislied Ereiicli aiitlior is concerned, that he gives them different 
names and separate notices in his valuable work. 


EXPLANATION O'F THE PLATES. 

Platjb VI. 

Fig. i. Cyckim mrma, seen from above, natural size. 

2. The same, enlarged. 

3. The same, side view, natural size. 

4. The same, enlarged. ■ 

5. Antenna3 and mouth. 

6. Hind leg. 

7. Front leg. 

Plate VII. 

8. Bynam&M Montagm, normal form, enlarged. 

9. Byncmem Montagici^ showing constriction of front segments. 

10. Bynamene mrians, normal form, enlarged. 

11. Bynamene vm^iansj constricted form. 

12. Idotea pelagica. 


Descriptions of five new Species of Gonyleptes. 

By Abthxjb Q-. Butleb, E.L.S., E.E.S,, <fec. 

[Bead May 7, 1874.] 

(Plate YIII) 

Since the publication of my Monograph of the species of this in- 
teresting genus of Harvest-Spiders, the collection of the British 
Museum has been enriched by the presentation and purchase of 
several additional new species, which I now propose to describe. 

L Gonyleptes tekeibilis, n. sp. (fig. 1). 

In some respects similar to G* armillatm* 

Colours : piceous ; the sutures, prothoracic region, and sternal surface 
of ceplialothorax dull testaceous ; palpi and cliclas testaceous ; three 
front pairs of legs luteous j coxse and femora of hind legs black ; tibiae 
and tarsi piceous. 

Mak^ Above, oculiferous tubercle slightly prominent, obtusely Mspi- 
nose, with a minute granule in front of each little spine ; behind the 
oculiferous tubercle and in front of the' transverse suture are two 
series of minute granules, the anterior row composed of four, the pos- 
terior of two; central area of cephalothorax separated into four divi- 
sions by the sutures, and covered with minute granules ; margined by 
a series of small irregular tubercles, gradually increasing in size to- 
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ivards liiiid iiiarginj also an inner lateral series of minute irregular 
granules; hind margin hearing in the centre two sliglitly «livergeiit, 
short, acute spines., and on cither side a long, robust, slightly de* 
pressed, curved spine directed backwards over the coxjc of hind legs, 
and having a minute tubercle on its inferior surface near the base ; a 
second, robust, short, incurved spine on the postero-inferior edge of 
the coxal sheath; abdominal segments margined with tubercles; 
legs rather long, femora of first three pairs minutely denticulate along 
their antero-inferior margin ; third pair with three proruinent denti* 
cles, tibia! second joint also denticulate onits postero-inferior margin ; 
hind legs with coxie obtusely trispinose and denticulate; femora 
densely spiiiosc ; three curved spines on the interior surfa(‘e of its 
proximal end prominent; tibhe densely spinose, tlm spines on inferior 
surface very prominent, increasing in length towards tint proximal 
end, which terminates internally in four short radiating spines; tarsi 
densely denticulate ; palpi snbcylindrical, with short slender spines ; 
clieliceres smooth, cylindrical ; pincers serrated internally ; ventral 
surface of legs and cephaiothorax minutely graruilosc. 

Length of cephaiothorax 3} lines, of entire body (including closed chc- 
liceres) 5 lines ; relative length of legs 1, 3, 2, 4, the fourth pair being 
the longest. 

Iluasampilla, Peru One example. B.M. 

This species may at once be distinguished Irom all its allies by 
the densely spinose character of the hind pair of legs. 

2. Gonyleptes defenses, n. sp. (fig. 4). 

Colours ; pitchy ; the oculiferous tubercle, the coxm of the first three 
pairs of legs, and the edges of abdominal segments yellow. 

Male. Above, oculiferous tubercle scarcely prominent, with two central 
granules ; prothoraeie area transversely oblongo-ovatti ; central area 
subrotmidatc, smooth, separated into lour divisions l>y the sutures ; 
extreme edge of the margin minutxdy granuhise ; hind margin tenni- 
nating on each side its a robust, ol)rKpie, *^Iigidly depressed spine ; 
abdominal segments minutedy granulo.se; three front pairs of kg’s 
nearly smooth, excepting the tibim of the third pair, wlficU arc stsaujgly 
dentate , externally ; hind legs with coxm coarsely trispinose on t!^^Ir 
external lateral margins ; femora rugose, with four increasing denti- 
cles on their external inlerior margin at the proximal eml; liijim 
densely tuhereulate and dentatc-peetinatc on Ijotii lateral margins ; 
palpi snbcylindrical, rather rugose, with short slender spines ; cdieli- 
ceres siibcylinclrical, pilose ; ventral surface of cephaiothorax coarsely 
rugose. 

Length of cephaiothorax 2^ lines, of entire body 3 lines ; relative length 
of legs I, 3, 2, 4, the fourth pair being tiic longest. 

Female diifers from tim male in the obsolete character of the posterior 
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lateral spines of tlie cepbalothorax and the much less robust and 
scarcely dentated hind legs. 

Falkland islands (T. Havers). Four specimens. B.M. 

Tins interesting little novelty is intermediate between the pre- 
ceding species and G. mutlcus of Koch. 

We have a second new species from the same locality, hut, 
iinfortniiately, only of the female sex, so that it is hardly satis- 
factory to describe it. 

3. Gonylbftes funestis, n. sp. (figs. 5, 5 a, profile). 

Colours: piceous; streaked below with reddish testaceous j the tips of 
the tubercles and spines of cephalothorax orange ; the legs at the ter- 
minations of the joints, the basal joints of palpi, a longitudinal streak 
on the femoral joint, the tips of the spines and the greater part of the 
chelae of cheliceres testaceous ; the spines and tubercles on the hind 
legs entirely orange ; the tarsi clothed with silky pale testaceous pi- 
losity ; cheliceres and palpi olivaceous (excepting the basal joints). 

Male. Above, oculiferous tubercle moderately prominent, with two 
slightly divergent short central spines ; two series of minute granules 
in front of transverse suture, the anterior series composed of four, the 
posterior of three : central area of cephalothorax separated into five 
divisions by the sutures, and trisegmentate behind ; the two front di- 
visions bear an orange tubercle and three minute blackish granules, 
the third a series of four minute granules, the fourth two central 
orange tubercles and two minute granules, the fifth four minute gra- 
nules ; the margin is rugose, and its outer edge graniilose ; the three 
segmentations are granulose, the two central granulations on the se- 
cond and third segmentations being lengthened into acute spines ; 
hind margin bearing on each side a long, robust, curved, depressed 
spine directed backwards ; legs granulose and denticulated, the den- 
ticles very minute in the first two pairs and confined to the antero- 
inferior margin of the femora, longer in the third pair, and extend- 
ing along the tibim ; coxae of hind legs obtusely trispinose externally, 
the two lateral spinous processes projecting outwardly, the supero- 
terminal one almost perpendicularly, also a minute acute terminal 
spine on the infero-internal margin 5 femora and tibim prominently 
tuberculate, the lateral tubercles on both sides elongated into obtuse 
spinous processes, most developed at the proximal extremity of the 
femora j palpi subeylindrieal, with long slender spines; cheliceres 
cylindrical, pilose, pincers serrated internally ; ventral surface of ce- 
phalothorax smooth. 

Length of cephalothorax 4^ lines, of entire body (including closed ehe- 
liceres) 6 lines; relative length of legs 1, 3, 2, 4. 

Chili (Reed). One specimen. B.M. 
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4. Gonyleptbs Eebdii, ii. sp. (%s. 3, 3<x, Iiiiid leg). 

Colours : ceplialofchoraK dull reddish clay-eoioiired, spotted irregular!? 
with bkch, its marginal ridge bright castaneoiis 5 the projecting border 
pieeous^ including the lateral spines and posterior segmentation ; 
cheliceres pitchy 1 pnipi dirty testaceous; three front pairs of legs 
testaceous, third pair varied with piceous ; coxie of fourth pair casta- 
jieous ; femora piceous ; tibi« piceous, clouded with castaneoiis ; tarsi 
bright ochraceous, 

Mlale. Above, oculiferous tubercle tolerably prominent, witli two short, 
acute, divergent, central spines ; posterior area of cejdialotliorax tri- 
segmentate, minutely and indistinctly granulated ; ventral surface 
projecting laterally beyond margin, terminating in a long, robust, de- 
pressed spine ; three front pairs of legs smooth ; coxm of hind legs 
externally obtusely bispinose ; femora rugose, trispinose, the first at 
distal extremity projecting obliquely inwards from inferior surface, 
the second projecting laterally from first third of supero-intcmal 
margin, the third projecting obliquely downwards from supero-exter- 
nal margin close to proximal extremity ; at the proximal extremity is 
also a short, obtuse, incurved denticle ; tibise slightly curved, bearing 
seven to eight acute curved spines on the internal surface ; palpi sub- 
cylindrical, nearly smooth, with short slender spines ; cheliccres cylin- 
drical', slightly rugose, the pincers minutely serrated internally ; ven- 
tral surface of cephalothorax smooth, of last two or three segments of 
abdomen minutely granulated. 

Length of cephalothorax 4 lines, of entire body (including closed cheli- 
ceres) 5 lines ; relative length of legs I, 3, 2, 4. 

Chili (Reed), Tu^o specimens. B.M. 

Belongs to the G. ctirvipes group, and allied to Ucornw of 
Nicolet. 

5. OoNYLErTXcs DociLis, n. sp. (figs. 2, 2a^ hind leg). 
iSanie general form as preceding species. 

Colours : cephalothorax greenish testaceous, spotted at the sides and 
behind with black ; lateral spines and surrounding area Mack ; pos- 
terior third of ventral surface dull castaneous ; a central longititdiiml 
orange band ; three front pairs of legs and palpi bright ochreous ; hind 
legs piceous at base above, dull castaneous below and at proximal ex- 
tremity; tibimand tarsi dull castaneous; terminal joints of tarsi of 
third pair of legs green. 

Male* Above, oculiferous .tubercle slightly prominent and bifurcate 
above but not spined ; central area of cephalothorax separated into 
four divisions by the sutures and trisegnientato behind, the segmen- 
tations indistinctly granulated ; lateral ridge slightly rugose j project- 
ing ventral area terminating on each side of the hind coxw in a long, 
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robust, depressed, bifid spine ; three front pairs of legs smooth ; 
coxjB of hind legs terminating externally above in an obtuse, nearly 
perpendicular spinose projection ; femora rugose, much curved, with 
a strong irregular spine projecting obliquely upwards from the upper 
surface of the distal extremity, a second shorter spine projecting late- 
rally from the internal surface at end of first third ; also a number of 
obtuse pectinate denticles projecting from each side, but radiating at tlie 
proximal extremity ; tibim rugose, with three long curved spines and 
several minute denticles projecting downwards and inwards from in- 
ferior surface, a space being left between the first two spines and the 
third ; tarsi simple ; palpi subcylindrical, nearly smooth, with short 
slender spines ,* clieliceres cylindrical, pilose, the pincers serrated in- 
ternally ; ventral surface of cephalothorax dull, but smooth ; last two 
segments of abdomen minutely granulated. 

Length of cephalothorax 3| lines, of entire body, including closed che - 
iiceres, 4 lines ; relative length of legs 1, 3, 2, 4. 

Chili (Reed), One specimen. B.M. 

Possibly the G. hieornis of Nicolet, but without the double 
spine on the oculiferons tubercles, and with a different distribu- 
tion of spines on the liind legs, so that I suspect it to be distinct ; 
it is evidently allied to G. modestus of Nicole t. 


Bescmblances bctw^een the Bones of Typical living Eeptiles and 
the Bones of other animals. By Harry G-otier Seeley, 
B.L.S., E.G.S., Professor of Physical Geography in Bedford 
College, London. 

• [Bead June 18, 1874.] 

PAET I. 

THE SIMILITUDES OE CROCODILE BONES. 

§ 1. The Mmmalian Oharaeters of the Crocodile^ 

Ik the palate, Crocodiles are remarkable for the extent to which 
the posterior nares are carried backward by the closing over 
them of til© palatine and pterygoid bones. This condition' is 
paralleled in the great toothless ant-eater, Myrmeeoplmgo^^ where 
the nares are carried back behind the pterygoid bones so as to 
make a flat uncleft palate. Nor is the resemblance less close in 
the fore part of the skull ; for the immense toothless inaxiliarj 
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and small malar of tlie Ant-eater, essentially reproduce wliat 
obtains in the Crocodile, though the arch is entire in Crocodiles 
and the malar is not styloid : the nasal bones also conform to tho 
Crocodilian type, and the premaxillary bones are relatively as 
small. From tlie ahseiico of a transverse hone in tnamnials, there 
are no palatal pterygoid fossaa as in tho Crocodile. But for the 
clieondyioid articulation, the back of the Ant-eater’s skull is in 
many respects Avian. 

The next nearest resemblance among mammals to tlie palate 
of the Crocodile is seen in the Cetacea, where the teeth arc in 
some respects similar ; yet the Crocodile is peculiar in having 
the posterior nares entirely embraced by the pterygoid bones. 
And the Porpoises diverge far from Crocodiles in the backward 
position of the anterior nares, by which the premaxillary bones, 
owing to their relation with tho extremity of tho snout and the 
nares, come to be developed to a great length. Tlie scarcely 
divided occipital condyle is made by the exoccipital bones in 
Dolphins, and not chiefly by the basioccipital bone as in Croco- 
diles. 

Perhaps the nearest resemblance among mammals to the ex- 
ternal form of frontal hone of the Crocodile, is seen among 
Eodents like the Babbit, in which the orbits are relatively large 
and approximate closely. But in Crocodiles the bone does not 
close in the brain, and is undivided laterally, which is rarely the 
case with mammals. 

In the vertebral column Crocodiles have but little in common 
with mammals and are distinguished from them by many charac- 
ters. Their vertebrm are proemlian ; they have cervical riks. Their 
dorsal ribs are attached by double heads to long transverse pro- 
cesses ; only one or two of the verfcehnio hetwcoii the neck and 
back have the lower head of tho rib attached to the ccntnuiL 
This condition is characteristic of the dorsal vertebrje in Jlyrwc- 
eopliaga, while in the majority of mammals tlm rib articniaies 
with two vertebriee. And it is only among Cetacea, especially iilio 
true “Whales, that the dorsal ribs are su|)porfced on long traiis- 
vorse processes as among Crocodiles. But the ribs of true 
Whales differ alike from those of mammals, birds, and Crocodiles 
in having but one head for the rib as among Lizards <&c. The 
caudal vertebrse retain the neural arch to the end of tho tail, 
which is not the case with mammals. Some of the clievron 
bones have the two articular facets connected by a transverse 
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baiicij as figured by Wagler. Tliis is also seen among certain of 
the Dinosaiiria, but not among mammals. 

The dorsal rib of a Crocodile is divided on each side into four 
pieces, of which only the large proximal part is fully ossified. 
In most mammals the rib consists of two pieces, though a few 
(as some Dolphins) have one or more of the ribs consisting of 
three elements. 

In Crocodiles the anterior part of the sternum widens, gives 
attachment to the pectoral girdle of bones, and is prolonged in 
front of them. In mammals the general aspect of the sternum, 
is very like that of Crocodiles. The widening and forward pro- 
longation of the anterior sternal part is quite equalled among 
true "Whales (e. g. Balmoioptera); and the Pig, Tapir, Ehino« 
ceros, Lion, Seal, TJiylacinus^ for example, present anterior 
sternal elements similar in form to that of the Crocodile, hut 
which are often compressed like the keel of the bird’s sternum, 
and give attacbment usually to the first pair of ribs instead of to 
the pectoral girdle ; while the bones usually named coracoid and 
clavicle have but an uncertain existence in most mammals. 

In the Crocodile the scapula unites with another bone usually 
named the coracoid, to form the glenoid cavity for the humerus 
to work in. In mammals the humerus usually articulates with 
the scapula only. In monotremes it articulates with scapula 
and coracoid ; but then the coracoids uuderlap the episterimm, 
and do not abut against the sternum as in Crocodiles. In the 
the Mole, among placental mammals, the humerus articulates 
with a scapula and coracoid, and, as in the Crocodile, that short 
strong bone abuts against the sternum. 

In shape the coracoid bone in Crocodiles is very like the 
scapula, but difiers from it in being perforated in front of the 
articulation. Its elongation precludes comparison with mammals ; 
it is more like the bone in the Echidna than in the Mole. The 
scapula of the Crocodile, in its elongated flattened form, is not 
closely paralleled, the Mole and the Ox making the nearest 
approximations. It is wider from front to back at the humeral 
end than at the free end, and possesses a prearticular part, which 
are differences from mammals. In the small development and 
lateral position of the spine it resembles McUdm, 

The humerus of the Crocodile differs from that of most 
mammals in not possessing a pit at the distal end for the olecra- 
non-process of the ulna, and in having a crest at the proximal 
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end on the radial side of the bone. These conditions ar(3 re[n*o- 
cluced in Bats, where the humerus is proportionally much longer. 
Many pachyderms, like the Horse, have a radial crest ; and tlic 
Walrus, Seal, Sloth, &c. have no marked oleeranon-pit. The 
head of the inammaliaii liiimerus is never so much eoinpressc<l 
from side to side as in the Crocodile, and usually has a trochan- 
toroid process in front of the articular suriaeo, though this is 
wanting in Whales and in Man. 

The radius of the Crocodile offers no striking modilication of 
its own, and is chiedy distinguished from mammals by its straigli t 
and more cylindrical shaft, and freedom from ridges, which are 
hut faintly developed even when present. In proportion and 
form the ulna of the Crocodile is best matched by the African 
Ostrich, and is sufficiently distinguished from most mammals by 
wanting the olecranon-process, which, however, is soinetiines but 
little developed, as in the Sloth ; but the mammalian ulna has not 
often the stoutness found in the Crocodile. 

The carpus of the Crocodile is peculiar in consisting of a largo 
and elongated scapho-lunar, a smaller elongated euneifurin, and a 
pisiform in the proximal row, Distally there is a small sub- 
quadrate bone under the euneiforni. If it represents tlic bone 
in the same position in Chelonians, then the bones usually deve- 
loped as a distal row of carpals have no existence'^. In the 
drampus (DelpJdnm orca) the pr*oximal row of carpals similarly 
consists of two bones ; but they are not elongated, and there is no 
pisiform bone ; similarly there is a very small distal carpal. But 
most mammals have two rows of mauy-sided carpal bones* 

.The form and proportions of the metacarpal bones and pha- 
langes is very similar to that of clawed mammals. Mammals, 
however, usually have the proximal end of tlio bone l!utt:e:r and 
the distal end more globular ; sometimes (e, the Lion) tlie 
metaearpals have a similar tendency to overlap each other at the 
proximal end. In number of phalanges in the long fingers Cro- 
codiles do not equal the Cetacea. 

The pelvis of the Crocodile is peculiar in the exclusion of the 
pubis from the acetabular articulation of the femur. In the 
Horse, Llama, and many mammals an approximation to such an 
arrangement may be detected ; and in Myrmecophaga the pubis 

^ See, however, Gl-egonbaur’s ‘ Tej-gleichenden Anatomie,’ oretes Heft, 1864, 
pi. 3. 
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is olmostj if not entirely, excluded, thougli not in tlie same way 
as in tlie Crocodile. In many mammals the articulation is chiefly 
formed hy ilium and ischium, as in JSchidna and the Orang. In 
the Crocodile the ilium and ischium almost meet again in front 
of the articulation so as to form an acetabular foramen. As a 
whole the Crocodilian pelvis most closely resembles that of the 
Seals, though it meets the sacrum more nearly at a right angle. 
The ilium of the Seal differs from that of the Crocodile in being 
anchylosed to the ischium and pubis, in the oblique way (mam- 
malian way) in which it meets the sacrum, and in not being 
prolonged so far either backward or forward. As among the 
mammals, the pubis is the slender bone, while the ischium is 
larger. But in mammals the ischium usually has an osseous 
union with the pubis along the median abdominal line, which 
condition does not obtain in Crocodiles. Speaking generally, 
there is considerable resemblance in form respectively between 
the pubis and ischium of mammals, such as the Orang, and the 
Crocodile, though the bones in the Crocodile are intermediate iii 
length between those of the Orang and the Seal. 

The hinddimb bones of Crocodiles, like the bones of the fore 
limb, are distinguished from, those of many mammals hy w’-anting 
epiphyses. The femur, like the humerus, is distinguished by the 
proximal end wanting the external trochanter so characteristic 
of mammals, which latter usually have the proximal articular 
surface more convex. The external trochanter wdiich marks the 
middle of the shaft in many mammals, such as Pachyderms like 
the Ellin oceros, is also moderately developed in the Crocodile ; hut 
there is no representative of the inner trochanter feebly deve- 
loped in some mammals, such as Kangaroos, Tapir, Beaver, 
Bnhjclra^ which is characteristic of the Binosauria. The distal 
end is much more like the femur of mammals than is the proxi- 
mal end, and may he compared to that of the Brown Bear, 
though in most mammals an antero-posterior thickening of the 
distal end constitutes a chat*acter which is not repeated in Croco- 
diles, 

The Crocodile has no patella. The tibia is more cylindrical in 
its shaft than is the case wnth most mammals ; and the cnemial 
crest, which many mammals have in common with birds, is not 
developed. Among placental mammals the Porcupine has a tibia 
of similar form and proportion; but its articular surfaces are 
better defined and somewhat difterent. A nearer resemblance is 
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found in tlie marsupial Fhasoolarefos, where the form of the arti- 
culationSj especially fche distal arfciciilation, and the form and 
position of the muscular attachments offer a close parallel to tlio 
Crocodile ; but the epiphyses and side-to-side compression of the 
hone serve to distinguish it. The fibula of the Crocodile is also 
nearly paralleled by Fhascohrctos, which has the Crocodilian 
form of distal end, and comes much nearer to the Crocodile in 
form than does the fibula of the Porcupine. 

The tarsus of the Crocodile approximates closely to the mam- 
mal type. The os caicis is quite like that of a mammal, only 
shorter and stronger ; the astragalus is comparable witli that of 
some of the Marsupials, though it does not make a close resem- 
blance to any genus in form. The distal row of the tarsus is 
formed by two bones, a cuboid and a smaller iiavieiilare ; this 
portion of the Crocodile’s tarsus is, perhaps, best compared with 
that of a Kangaroo, in which, however, the three cuneiforms, 
which in some shape characterize the tarsus of mammals, are 
small and developed between the thread-like metatarsals and the 
astragalus : these cuneiform bones are wanting in the Crocodile. 
Some mammals, like Ox and Deer, have but one cuneiform bone; 
and then the iiaviciilare and cuboid are united. 

The metatarsal bones have a general resembiance to those in 
clawed mammals. A.s in man, the inner (great) toe is the stoutest. 
The metatarsal of tlie fifth digit is only represented in tlie Cro- 
codile by a claw-shaped stump. The claw-phalanges are more 
like those of marsupials than placental mammals ; hut the marsu- 
pials do not appear to have the lateral furro\^^s which mark the 
bones in the Crocodile. 

Crocodile bones frequently have at their terminal margins a 
striated or wrinkled aspect, which ia not seen in mammals. 

§ 2, The Avian Oharacten of OroeotUlea, 

The Alligator, in its divided nostril, comes nearer to birds tlmn 
do Crocodiles; and struthious birds, like the in the 

forward extension of the nares approximate nearer to tlui (hx)co- 
diie type than do other birds. The palatal osseous perforation 
under the nares of Crocodiles is present in birds, but is ofitui 
elongated, and extends far backward. The posterior nares in 
many birds are anterior to the pterygoid-malar fossa?, and mar- 
gined by the vomer, malar, and palatine bones. In these features, 
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as in some otlier parts of tlie skull, tke Crocodile cornea less near 
to birds tlian to mammals. A ligament extends from tke post- 
frontal process to tlie malar bone _in birds, and represents tbe 
osseous connexion between those bones \Yhich characterize Cro- 
codiles and ruminant mammals. If a similar ligament united the 
distal end of the squamosal wnth the postfrontal in birds, it 
would enclose superior temporal fossae, which in Crocodiles have 
osseous boundaries. 

The lower jaw of the Crocodile is more like that of a bird than 
a mammal, being composite, perforated posteriorly, and having 
the articular element much developed on the inner side of tbe 
articulation, owing to the wddth of the articular end of the qua- 
drate bone. In the Crocodile the bones are placed differently 
from the arrangement in birds, and the dentary rami remain 
separate. In view of some structures in fossil animals, it may bo 
mentioned that in some birds the squamosal bone has a ligamen- 
tous, almost osseous, union with the quadrat o-jugal. 

The vertebral column in birds is in many respects unlike that 
of Crocodiles. Instead of the cup-shaped articular centrum, the 
bird has it merely concave from side to side, and never from above 
downward ; while a few birds — Penguins — present the mamma- 
lian and chclonian type of having some vertebrae opisthoccBlous. 
There are more vertebra? in the neck of birds than in that of 
Crocodiles, no bird being reported to have fewer than the 
Sparrow, in which Cuvier counted nine, and Prof. Owen twelve, 
while there may be twice that number ; no bird has unanchylosed 
cervical ribs comparable to those of Crocodiles. 

The dorsal vertebra? are fewer in number in birds than in the 
Crocodile ; but the upper head of the rib is similarly supported 
on a transverse process, while the lower is uniformly attached to 
the centrum — an arrangement which only obtains in the Crocodile 
ill the vertebra? which I name pectoral. 

The sacral vertebrae of Crocodiles arc unlike tlie sacriini of 
birds in never including more than two or three vertebra) whicli 
remain unanchylosed. In many birds the saerai elements simi- 
larly have transverse processes ; *but in Crocodiles tliey are sepa- 
rate bones, while ill birds they are anchyiosed with the centrums. 

The caudal vertebrm of Crocodiles are much more numerous 
and much longer than in living birds. In birds the articular face 
of the centrum is usually flat or slightly concave in front and 
convex behind, while, where they exist, the anterior zygapopl\yses 
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look doiomvard and the posterior zygapoplijsea look upward, and 
in every respect the posterior end of the vertebra has the 
characters which usually occur at the anterior end. To the ma- 
jority of caudal vertebra? in Crocodiles haemapophyses arc deve- 
loped ; while scarcely an indication of such a structure is seen 
among birds. 

The sternum of the Crocodile is unlike that of birds in form : 
it never has the keel which characterizes the majority of birds ; 
and it never has the breadth and basin-form which cliaracterlzo 
adult strutliious birds. But similarly it gives attachment to 
several pairs of ribs and to the coracoid bones, which have a 
similar elongated compressed form, though they have not the 
synovial and close osseous connexion with the sternum which 
characterizes the Avian type, and are directed more out- 
ward. 

In some birds, as the Penguin, a precoracoid portion of the 
coracoid bone grows down and encloses a coracoid foramen com- 
parable to that of the Crocodile. 

The scapula meets the coracoid at a similar angle to form the 
shoulder-joint in struthious birds and Crocodiles ; and the bone 
has much the same general form in tliose birds that it has in 
Crocodiles, differing chiefly in being much narrower from side i:a 
side. The Crocodile scapula has not the tubercle which in birds 
and the lower mammals usually gives attachment to the clavicle. 
In birds with a carinate sternum the scapula meets the coracoid 
at about a right angle. 

The humerus in Crocodile has about the same proportional 
stoutness and form which characterize Parrots. The proximal 
articulation is more convex in birds, wlierc the liead has a process 
on its ulnar side not seen in Crocodiles ; the radial crest is 
similar in the two. At the distal end, in carinate birds, the con- 
dyles, especially on the radial side, are more developed ; in this 
point the Crocodile is better paralleled by strutliious birds like 
the Ostrich. 

The ulna of the Crocodile is most nearly paralleled among 
bix'ds in stoutness and form by the African Ostrich ; but in the 
Ostrich the proximal end does not curve so much inwards to wank 
the radius, nor is it so massive ; the distal end is directed further 
inward. 

The radius of the Crocodile is similarly comparable to that 
of the Ostrich, with a like diftereiico at the distal end. The tnai 
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bones liave mucli tlie same relative proportion to eacli otlier in 
tlie two groups of animals. 

Tlie long carpal bones of the Crocodile are not comparable to 
tbe short earpals of birds, wliicb have the distal carpal row ancliy- 
losed to tlie metacarpus. 

The five free metacarpal bones of the Crocodile are different 
from the three anchylosed metacarpals of birds ; and the phalanges 
are very different, though in the Crocodile the three fingers most 
developed are those on the inner or radial side, which represent 
the digits of the bird. 

The Crocodile’s os innominatum is made up by elements com- 
parable to those of birds, but differently proportioned. They 
remain imanchylosed with regard to each other, and are not 
anchylosed to the sacral vertebrse, as they usually are in birds, 
though they remain separate from the sacrum in the Penguin. 
In birds the ilia are always much more prolonged both anteriorly 
and posteriorly, and have the long axis of the bone identical with 
that of the sacrum, 'which is not the case in the Crocodile ; in the 
bird the ilia approximate dorsally, in the Crocodile they approxi- 
mate ventolly. The ischium and pubis are much more slender 
in birds than in Crocodiles, and less elongated ; they are directed * 
backward and are close together, while in Crocodiles the bones are 
ratlier directed forward, and expand considerably at their distal 
ends ; and the pubis does not meet the ilium, but is supported on 
the anterior process of the ischium ; hence in Crocodiles there is 
no obturator foramen. The articulation in the Crocodile’s pelvis 
would be perforated as in birds, if the forward process of the 
ischium met the ilium, which it does not quite do. The bird in 
wdiich these bones are best comparable to the Crocodile’s is the 
Emu. 

The femur in the Crocodile differs chiefly from that of the bird 
in the proximal end not being in the same plane with the distal 
end, owing to wliich, the bone has a twisted aspect. The proximal 
articulation in birds is not so globular, nor the end so massive ; 
nor is the ridge, which looks outward and backward at the proxi- 
mal end, so much developed. The bird is w^antiiig in the powerful 
muscular attachments w^hich make a sort of trochanter on the 
inner side of the upper half of the femur of the Crocodile. At the 
distal end the femur of the Crocodile resembles the bird’s in having 
the outer condyle the larger ; there is a similar small process on 
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the outer side ; but the distal articulation is not so pulley-like, luu* 
so deeply cut, in Crocodiles, 

The tibia of the Crocodile is unlike that of the bird at b(h,li 
the proximal and distal ends. The proximal end in birds (hn^e- 
lops a considerable forward cnemial process ; and at the dinta] 
end the Crocodile has no condyles like those of the bird. 

A.t its proximal end the bird’s fibula is uaiially very simihir to 
that of the Crocodile, while it very rai'cly happens that the bird’s 
fibula is prolonged to tlie distal end of the tibia (as in certain fowl), 
and then ith’s so attenuated tliat the shaft and distal end are nol< 
comparable to those of the Crocodile, 

The tarsus of the Crocodile is in no way comparablo with 
that of birds. 

Even in the Penguin, where the bones usually named motji- 
tarsals are applied to the ground, they are still ancliyloscd to- 
gether, and three in number, instead of four as in Crocodiles, 
The outside toe is the largest in birds and has most phalanges in 
the digit, while in Crocodiles the inside metacarpal is the stt)ntesi , 
and has fewest phalanges. 

The claw- phalanges arc very similar in form in birds and 
Crocodiles; and a similar groove runs along each side of the 
hone. 

Birds differ from Crocodiles in not having cervical ribs ; the 
dorsal ribs of birds consist of only two pieces, both ossiliod, 
between the sternum and vertebrae, while in the Crocodile there 
are four elements, of which the proximal one only is fully ossifiech 
The lateral ossifications of the bird’s; ribs are represented in. 
Crocodiles by small cartilaginous processes. In birds tlic anterior 
head of the rib always articulates with the centrum, while in tlio 
true dorsal ribs of tbo Crocodile botli lu'ads artimilate with tlu^ 
transverse process. 


§ 3. The Ohameleon-^charnctcn of the GroeotUle, 

The hones of the skull in the Chameleon are thin or rcpresimted 
by membranes, and thus are generally unlike the massive bones of 
the Crocodile ; moreover the difference in size pr<)])ably oljseure.s 
some similitudes as well as some difiereneca. 

Erom the prolongation backward of the parietal and scfiiamosa Is 
the skull has enormous perforations to represent the small tem- 
poral fossae of the Crocodile, On the muscular mechanism which 



EEl'WEEN TYPICAL PEPTILES AND OTHEli AISTIMALS. 


165 


produces this modification may be presumed to depend the iiigli 
form of tlie bead, tbe vertical quadrate bone, the absence of a 
qiiadrato-jugal (ifit be absent), tbe lateral aspect and large size of 
tlie orbits and nares. Tbe external nostril in Olimmeleon is not 
enclosed by the premaxillary as in a Crocodile, but has that bone 
and tbe nasal dividing it, so that tbe nares look outward and 
are double. To bring tlie premaxillaries into harmony with tbe 
Crocodile’s, it would be necessary to suppose that the Crocodilian 
bones bad been turned round through nearly half a circle by 
having their anterior termination drawn backwards tbrougli tbe 
nares. This view w'ouid account for their narrowness in tbe 
dental border, tbe few premaxillary teeth (wliieli do not exceed 
two, and those obliterated in old age), tbe divided nostril, &c. 

Tlie teeth, instead of being conical and in sockets, are flattened, 
serrated, and ancbylosed with tbe jaw. Neither tbe maxillaries, 
palatines, nor pterygoids meet mesially on the palate, but are 
divided by a groove. Tbe middle boles of the sliull, covered by 
membrane, are large, between tbe orbits and nares, look iipw^ard, 
and are divided by the premaxillary and frontal bones ; in living 
Crocodiles these perforations have no representative. The occi- 
pital condyle is chiefly made by the exoccipital bones, wbieb meet 
mesially, as in Clielonians ; in Crocodiles tbe condyle is chiefly 
made by tbe basioccipital. In the Chameleon tbe lower jaw does 
not extend backward behind tbe articulation wdtli the quadrate 
bone. 

Tbrougboiit tbe vertebral column there runs a transverse plat- 
form, which is made by the zygapophyses extending outward, be- 
yond and above tbe small flat single facet on the lower part of 
the side of tbe centrum to which tbe rib is attached ; in Croco- 
diles tbe wide platform is made by the transverse process which 
carries tlie rib. 

The cervical vertebrm are short from front to back, and have a 
liypapophysis. The last two of the five have long ribs, which are 
free at their distal ends. Tbe dorsal vertebrm have tbe eentrum 
somewhat elongated ; and tbe neural arch is long, especially in the 
early part of tbe back. All tbe vertebrae, except the last two, 
appear to have ribs, which, relatively are enormously long, cyliur 
drical, and in tbe dry state only consist of a dorsal and sternal 
part, tbougli in a fresh specimen the latter joints into four 
parts. In tbe tail, tliougb transverse processes are dciveloped, 
the}’' are directed clown\\'ar(l and outw^ard from the iiinder corners 
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oftlie centrum. After the first three vertebrre a hypapopliysia 
is developed^ anti the neural spine becomes short, and stands be- 
tween the posterior zjgapophyses. So that the vertebral column, 
has little in common with the Crocodile’s beyond a short neck, a, 
long tail, a sacrum of two Yertebra), and a procooloiis centrum. 
The transverse processes in the tail of the Crocodile are directed 
outward and not dowmward, and the zygapophysial facets in the 
tail of Crocodiles look upward and not inward. In the Chameleon 
the neural spines are relatively small, and the chevron bones are. 
small and short. 

The principal part of the sternum has its lateral portions in- 
clined to eacli other like the sides of a boat. The anterior pair of 
the four sides (which make it diamond-shaped) give attachment to 
the coracoidvS ; and there is no episternal part prolonged between 
those bones and anterior to them, as in a Crocodile. Only one 
pair of sternal ribs are attached to the first part of the sternum, 
two pairs to the second part, and one pair to the third part. 
Tliese characters, with the keel running down the sternum, are 
the chief differences of this region from that of the Crocodile. 

The scapular arch similarly consists of scapula and coracoid ; 
but the bones are not inclined to each other at the great angle 
observable in the Crocodile. 

The coracoid is a compressed subqnadrate bone, with the ante- 
rior margin convex, and a posterior margin made by two conca- 
vities, of which the superior one is completed above by the sca- 
pula, and so forms the articulation for the humerus, which, instead 
of looking outward and backward as in the Crocodile, looks directly 
backward. The bone only resembles that of the Crocodile in 
being similarly perforate in front of the articulation. The scapula, 
differs from that of the Crocodile more in proporta’on than in 
plan, being twice as long as the coracoid ; for the part of the 
bone which in a Crocodile is thin, fiatfcenod, and expanded, is here 
prolonged with the ribs as a fiattened cylindrical bone, slightly 
w idening as it becomes more compressed towards the free end. Tl le 
Chameleon has no spine to the scapula like that in the Crocodile. 

The humerus in tlie Chameleon is relatively longer, straitc.r, 
more slender in the shaft, and more massive at the proximal and 
distal ends ; the radial crest m more massive than in, the Crocodilo. 
The distal end has two well-marked condyles, of which the outer 
one is hemispherical ; immediately above the condyle is a depres- 
sio.ii in which a large vessel enters the bone. These features arc^ 
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iiulike those of tlie Crocodile, and approximate to those of clavi- 
dilate Lizards. 

The ulna and radius are relatively longer than in the Crocodile. 
The ulna is a straight cylindrical bone enlarging at the proximal 
end on the anterior and outer sides ; the suhquadrate articulation 
has two oblique facets, one looking upward and forward, the other 
upward and outward toward the radius. The distal end in the 
Crocodile is relatively smaller, and has not the same convex 
lizard-like articulation. The proximal end of the radius is sub- 
circular and cupped ; the distal articulation appears to be ob- 
liquely truncated and to look backward. 

The carpal hones have nothing in common. 

The metaearpals of Chameleon are short broad hones, not un- 
like in form to the proximal carpals of Crocodile. The phalanges 
of Chameleon are all of great length and strength, and so far un- 
like the short small phalanges of the Crocodile. The digits of the 
Crocodile are arranged in a group of three, in which their meta- 
carpal bones overlap each other proximally, and have no distal 
carpal ossified, and a group of two smaller outer digits articulated 
to one distal carpal hone. If we suppose the proximal ends of 
the metaearpals of the Crocodile to enlarge so as to thrust these 
groups away from each other, an arrangement might be pro- 
duced like the hand of the Chameleon. 

The pelvis of the Chameleon is unlike that of Crocodiles. The 
ilium is an elongated compressed narrow bone, shorter than the 
scapula, and more expanded at -the free end j it descends from 
the ti’ansverse processes of two vertehrjB almost vertically, but 
slightly forward, in a straight line with the os pubis, than which 
it is slightly wider from back to front. The pubis is a short 
straight hone almost equally expanded at both ends, entering into 
the acetabulum for the femur and perforated in its upper third 
for the obturator nerve, like the pubic bone in Lizards. The pubes 
are inclined to each other, and meet along the whole ventral mar- 
gin of the bone, which is not tlie case in Crocodiles. The ischium 
is more like that of a Crocodile in outline, difiering in wanting 
the process which gives attachment to the pubis, and in being 
longer from back to front, chiefly owing to tbe development for- 
ward of the anterior distal angles. 

The Chameleon femur is about as long as tbe humerus, and 
similarly has a straight cylindrical shaft more enlarged at the 
distal and proximal ends than is the ease with Crocodiles. The 
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proximal articulation is more nearly liemisplierical, aiic! lias ilit? 
inner side of tlie head more derelopcd. In front is a traiisYcrse 
and vertical triradiate uotcli for tlie ligamentiim tc'res ; heliiiul, 
the proximal end of the shaft is compresscMl The hone torini- 
nates distally in a well-rounded trochlear articnlatioip above 
which, on the posterior aspect, is a deep depression. 

The tibia and iibula are shorter than the femur— the tibia straight, 
but the hbuk curved like an ulna upside down. The tibia is massive 
at the proximal end, with a transverse concave articulation adapted 
to the femur ; its distal end is subeylindrical and obliquely triin- 
catcci The fibula is compressed behind; and a sharp ridge runs 
posteriorly down its length. 

The tarsals are entirely difierent. 

Tiio metatarsals are short, li]<e the nietacarpais, the elongation 
of the foot being made by the phalanges ; there is nothing ana- 
logous to the arrangement of the digits in the Crocodilian hind 
foot to be seen in the Chameleon. 

§ j4. The Lacertian Charactera of Crocodiles, 

Iguana is like the Alligator in having the nostril double, but 
unlike that animal m having its outer margin made by the maxil- 
lary bone, and its inner division by a single premaxillary. The 
frontal and parietal are similarly single; and the bones generally 
correspond in their connexions ; only a small quadrato-jiigal ap- 
pears to be placed in front of the squamosal at the proxiimil end 
of the quadrate bone, so that the malar arch is not prolonged, a-s 
in the Crocodile, to the distal end of the os qiiadratum. And tlu^ 
temporal foasm, which are small in Crocodiles, are lie, re so enor- 
mously enlarged that they prolong outward and l:)a<dcward, in a. 
V-shape, diverging processes of the parietal bone. The high po- 
sition of the quadrato-jugal would seem attributable iio the griy.it 
development of the postfrontal in making the outer margin of 
the temporal fossa. 

There is nothing in common in the amingeinent of the bones 
on tlie palate, owing seemingly to the elevated shape of the Lizardk 
head, by which the niaxillaries are withdrawn from tlu) paL'ite 
and the palatine bones go forward to take their places. 

Tlie lower jaw in the Lizard is not perforated beliind like that 
of the Crocodile ; it has the articular bone developed inward to 
even a greater exiciifc than in Crocodiles, and has the coronoid 
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developed into a strong erect process, of wliicb there is no trace in 
tlie Crocodile, 

It is probably due to the vertical position of the maxillary bone 
that the teeth of Lizards are not in sockets, the inner alveolar 
border being drawn away from them in the elevation of the 
bone from a horizontal to a vertical position. The teeth of 
Crocodiles differ but little from front to back ; but in the Draco 
mlans there are kinds which might represent incisors, canines, 
and molars; and in many Lizards the premaxillary teeth are 
sharper, or of different form from the others, and the hinder 
maxillary teeth undergo a change in the form of the crown 
(juite analogous to what is seen in mammals. 

The fewer neck-vertebrse of Lizards are not usually furnished 
with ribs ; and when, as in the Skink, ribs are attached to all 
the vertebra) except the first two, they have only one articular 
head. The centrum never has the cylindrical form seen in the 
Crocodile ; and the dorsal vertebrae never have transverse pro- 
cesses, except in the first few vertebras of the Dragon, which 
give off the first ribs to the parachute, where in form they are very 
unlike those of the Crocodile. The dorsal vertebrae rarely have 
the vertical, flat, oblong neural spines of the Crocodile; the 
neural spines are suppressed in the Dragon, small in the Skink, 
compressed in front, and oblique in Iguana. In the Monitor, 
however, the neural spine is very like the Crocodile^s throughout 
the vertebral column. The cup-and-ball articular vertebral sur- 
faces are usually transversely depressed and oblique, which is not 
the ease with the Crocodile’s. 

Between the dorsal vertebrae which are united with the ster- 
num, and the neck, are the ribs (with massive ovate heads slightly 
concave at the articulation) which assist in supporting the shoulder- 
girdle. The dorsal ribs never include more than three ossified 
parts, though in Iguana a short unossified cartilage intervenes 
between the middle and sternal elements, assimilating the rib to 
that of a Crocodile. 

The caudal Yertebra3 of Monitor^ though far more numerous, 
are very similar in form to those of the Crocodile, differing chiefly 
in the centrum having a cup-and-ball articulation and in its obli- 
quity. In Skinks the neural spine is suppressed ; and in Dragons 
the vertebra is elongated, and its processes scarcely noticeable. 

The sacrum similarly consists of two vertebrae 

The pectoral arch includes, besides the elements met with in 
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Crocodiles^ a T-sliaped or -f -sliapcd episteriumij and clavicles™ 
The coracoid is more like fche Chameleon’s than the Crocodile’s 
ill form, hut differs from both in its anterior emargiiiation and 
processes directed towards the episternum. The scapula is most 
like that of the Dragon* SteUio and I^alyehrm approximate in 
having the bone narrow ; but in most Lizards the hone has an 
expanded and emargiiiate form, or even unites along its anterior 
side with the coracoid. 

The liiimerns is broader afc both ends than a Crocodile’s. The 
radial process is thick and blunt, and does not make an angle with 
the upper surface of the bone, as it does in Chameleon and Cro- 
codile, though in the limbs the Chameleon is less closely ap- 
proached by the adult Alligator than by the young animal. 

The distal end of the humerus in Lizards has three condyles, of 
which the middle one is usually most developed. The humerus of 
the Dragon seems more like the Chameleon’s than the Crocodile’s, 
but has the radial crest smaller. 

The ulna resembles the Crocodile’s in being compressed from 
side to side, though it is even more compressed ; but it differs in 
the development of an obiiciue olecranon ossicle, which gives to 
the bone a testudiiiate form. The distal end is expanded, with 
the articulation subliemispherical and convex from side to 
side as in the Chameleon, and not convex from front to back as 
in the Crocodile. The ulna is not so long as the humerus ; but, 
owing to the development of the olecranon, the disproportion is 
not usually so marked as in the Crocodile. In the Skink the pro* 
portion of the forearm is most Crocodilian. 

The radius is a not dissimilar bone to that of the Crocodile ; 
only in Crocodile the proximal end is concave, and the part of 
the distal articulation which is most prolonged becomes a promi« 
neiit boss. 

The carpal bones are not conformable. 

The metacarpals and phalanges are not dissimilar, and diiler 
chiefly in Lizards having the claw-phalanges compressed from 
aide to side. 

The pelvis of Lizards is very uniform, and, both in its en- 
tirety and in the forms of the constituent bones, is very unlike 
that of the Crocodile. The pubis, like the coracoid, is usually 
perforated; it enters into the acetabulum for the femur, and 
develops a prepubic process. The posterior end of the ilium 
is more prolonged backward, ^and the anterior ventral angle of 
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the ischium mox'e prolonged forward, tlian is the case with Cro- 
codiles. 

In Monitor the femur is straighter than in Crocodiles ^ and be- 
hind the proximal articulation the bone is compressed, and termi- 
nates in a strong inner trochanter, of which condition there is 
hardly a trace in Crocodiles. The distal ends are similar ; but the 
fibula articulates with the outer side of the distal end in 
Lizards. 

The tibia and fibula are not unlike those bones in Croco- 
diles, except that the Lizard fibula is somewhat compressed, so as 
to have a ridge down each side ; and the tibia, instead of being 
subquadrate at its distal end, is compressed from back to front? 
and more expanded from side to side. 

The proximal row of tarsal bones is usually anchylosed to- 
gether ; and the part corresponding to the heel of the os calcis 
is much less developed than in a Crocodile. The distal row seems 
to similarly consist of one or two small bones. 

Except that the phalanges of the fifth digit are suppressed, the 
arrangement of the other bones of the hind foot is similar in the two. 
In Lizards the proportions of the bones are different, the fourth 
metacarpal being the longest and strongest ; the claw-phalanges 
are similarly compressed from side to side. The bones of Lizards 
and Chameleons are much thinner than those of Crocodiles ; and all 
the limb-bones difter from those of Crocodiles in- having epiphyses. 

The Blindworms have no special resemblance to Crocodiles, 
Their ribs throw off a tubercle just behind the articular head^ 
which looks as though it might foreshadow double-headed ribs ; 
but the process has no attachment. Between the dorsal vertebrsB 
which bear ribs, and the caudal vertebrsB with anchylosed chevron 
bones, are two or three sacral vertebrie, which have the transverse 
processes specially modified, sometimes double, as in Python, but 
in no respect like the Crocodile’s. 

§ 5. On the BJipiehocephalian Charaeters of Crocodiles, 

Matteria resembles Crocodiles in having the quadrate bone 
firmly wedged in the skull, but differs in the relations of the bone ; 
for although a malar arch extends from the maxillary to the base 
of the quadrate, as in Crocodiles, the quadrato-jugah bone does 
not intervene between the quadrate and the malar. The quadrate? 
too, is nearly vertical, and sends a long straight wing in’ward 
overlapping the pterygoid in front, much after the manner of the 
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Dinosaur Seelidosaurus. The palate, tlioiigli flat and closed, as in 
Crocodiles, would seem rather to be constructed after the plan of 
CJtmmsleon and of those Emydiaii Olieloiiians from which that 
plan is modified ; for the x)terygoids, according to Dr. Giinther, 
entirely divide the palatine hones cxteudijig between them to 
meet the vomera, with which they form the middle of the osseous 
palate ; in Crocodile they only advance a little way between tlic 
palatines, and the vomer does not come into the pahite. 

The parietals diverge behind as in Lizards ; and the diverging 
processes are overlapped by tlie squamosal. Yet parietal, frontal, 
nasal, and premaxillary are all double ; and between tlio parietal 
and frontal is a foramen parietale. 

The vertebral column (since the vertehrm are biconcave, devoid 
of transverse processes in the hack, with oblique neural spines 
and, in tlie caudal region, with small chevron bones) has little in 
common with the Crocodilo^s. Still the articulation of the centruin 
is vertical ; the first three vertebrae in the neck liave no ribs ; the 
fourth has a double head, but rather after tlie plan of Fliosaurus 
than of Or ocodilus. The dorsal ribs have cpipleura wbicli in tho 
early vertehrai are cartilaginous as in Crocodiles, and the middle 
ones ossified as in birds, but remaining uiianehyloscd as 33{:v 
Giinther found them to be in the mature egg of the Pbeasant* 
The sternal and hmmal ribs are very unlike the Crocodile’s* The 
caudal vertebrae divide into anterior and posterior parts, as in 
Lizards. 

The sternum, episternum, and clavicles are after the x)lau of 
Lizards’. The perfox^ated coracoid more nearly resembles that of 
the Chameleon, while tho flattened ossified portion of the scapula, 
which has a slight spine, is in tho main Crocodilian. 

The pelvis is about intermediate between Ohmnmleon and Tes-^ 
tudo^ and in no respect Crocodilian. Tho limbs are CfSBontialiy 
Lacerfiian, 

§ 6 . The Cheloman CJmraciers of OrocodUm. 

In Chelonians the quadrate bone is wedged into the skull much 
as in Crocodiles, though it is usually vertical, with a tcndcyiicy to 
incline forward rather than backward. It is similarly uni, ted t;o 
the malar by a squamous quadrato-jugal, tlioiigli in tho Tcstiitlino 
family, owing to enormous excavation of the quadrate and squa- 
mosal bones, the squamosal has a tendency to retreat up the sides 
of the quadrate after tho of Lizards. The malar bone in 
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botli types similarly forms the back of the orbit; but in Clie- 
lonians it does not similarly exclude the maxillary bone from 
entering into tbe orbital circle, seemingly owing to tlie large size 
and forward position of the eyes. And for this reason, thoiigli tbe 
nostril is single as in Crocodile, it is surrounded by tlie premaxillary, 
maxillary, and prefronto-nasal bones. Tbe upper surface of tbe 
Clielonian skull is very unlike that of tbe Crocodile, owing to tbe 
serpent-like and Cbameleonoid prolongation backward of tbe pa- 
rietal and supraoccipital bones, tbe enormous temporal fossae, tbe 
double parietal and frontal bones, tbe general absence of distinct 
prefrontal and lacbrymal bones, and tbe vertical Lacertian posi- 
tion of tbe maxillary, Tbe palate is similarly closed in tbe me- 
dian line ; but tbe nostrils are not carried back in a tube, tbe Testu- 
dine arrangement in tbis respect reminding us as mucb of Cbame- 
leon as of Crocodile. And tbe palatal resemblance is not so close 
as it seems at first sight to be, since, from tbe presence of a 
transverse bone and dowmward prolongation of tbe pterygoid 
bone to meet it, tbe lateral palatal vacuity of tbe Crocodile is of a 
difierent nature from that of tbe Tortoise. In tbe vertebral column 
there is scarcely any thing in common. In tbe tail only of Emy- 
saura {QJielydra ser^entim) there is a superficial resemblance to 
Crocodiles, tbe centrum being elongated and compx'essed, having 
transverse processes, a vertical articulation, and chevron bones ; 
but tbe articulation is opistbocoelous, and tbe neural spine is sup- 
pressed. 

The scapula and coracoid in both groups are tbe only bones 
in tbe pectoral arch.* But tbe Cbelonian scapula is a cyliudrical 
rod ; and though in tbe Emydian and Testudine families the 
coracoids have a sub-Crocodilian expansion of their distal ends, 
they do not articulate with tbe sternum as in Crocodiles, or even 
with each other. 

Tbe Cbelonian humerus is tbe stronger. Its radial process is 
like that of tbe Crocodile, but is prolonged nearer to the hemi- 
spherical articular bead ; while on tbe other side a strong ulnar 
process is prolonged beyond the articulation, and to tbis the Cro- 
codile lias nothing analogous. 

Tbe compressed ulna of clawed Cbelonians is unlike the bone 
in Crocodiles. Tbe radius is better comparable; but in Che- 
lonians it never lias so cylindrical a shaft, and tbe distal end 
has a more simple articular surface. 

The carpal bones are not comparable. Tbe lueiacarpals and 
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phalanges in Eiiiydians are not tlissimlkir ; only with them all tho 
digits terinmate in clawSj and the metacarpal bone of tlie iiftli, 
finger is the stoutest. 

There is very little in common in the pelvis, which in Chcioninim 
is more like Lizards’ than Orocodilcsh 

The femur is a stronger bone in Chelonians, with a large hemi- 
spherical instead of a compressed subovate articular head. It 
might be considered to diverge from the Crocodile’s more than 
Lizards’, since the trochanteroid ridge which is developed behind 
the head of the bone in Lizards may here be regarded as greatly 
expanded from side to side, so as to produce an enormous tro- 
chanter 5 and to this modification the Crocodile ofiers no analogy. 

The tibia and fibula have a general resemblance, except that in 
Chelonians they are stouter, and difier a little in their distal ar- 
ticulations » 

The os calcia and astragalus of Testudiues are anchyiosed to- 
gether, and show nothing like the Crocodilian form. The distal 
row of bones is more numerous than in Crocodiles. 

In reducing the digits of the hind foot to four, Testudo becomes 
Crocodilian ; and, as in Crocodiles, the hind foot is more elongated 
than the fore foot, though not to the same extent. 

§ 7. The Ophidian GJiaraehers of Crocodiles* 

The resemblances of Serpents to Crocodiles are. necessarily 
limited to the skull and vertebral column. Like Alligators, ser- 
pents have the nostril divided by the nasal and premaxillary 
bones; but the premaxillary is single and toothless. Almost 
every other character gives matter for distinction ; in tlie poison- 
ous group the divergence is least, from both irontal and parietal 
bones being single. 

In tbe vertebral column tho resemblance is limited to the pro- 
eoelous articulation of tbe centrum and the compx'osscd subquadraie 
neural spine, 

§ 8, The Urodelan Oharmters of Crocodiles, 

No skull of a living Amphibian is likely to be mistaken for 
that of a Crocodile. The nasal sac is surrounded by preiiiaxil- 
kry, maxillary, nasal, and vomerine bones. As in Monitor, 
neither orbit nor orbital fossa is circumscribed by bone. As in 
fishes, an enormous parasphenoid covers much of tho base of the 
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skullj and it divides the pterygoid from tke palatine bones. The 
nares do not open upon the palate. 

The dorsal and caudal vertebrae of the Menopome resemble 
the Crocodile’s in having the ribs supported on transverse pro- 
cesses ; and in some types the articulation of the rib’s head is dh 
vided. The ribs never encircle the viscera ; and there are never 
neural spines. In the tail the chevron bones are anchylosed to 
the centrum. The centrum appears to be biconcave. 

The scapula is very like that of the Crocodile, but widens at 
the acetabulum for the humerus, so as to become j]“shaped. In 
the Menopome epiphyses to the limb-bones are not ossified. 

The humerus is twisted, and expands widely at the distal 
end. At the proximal end the radial crest is greatly developed, 
but, from the twist in the bone, does not make an angle with the 
shaft. 

The ulna and radius, though stouter in the Menopome, have 
sufficient resemblance to make a detailed comparison necessary 
with both Crocodilia and Testudinata. 

The carpus in the hienopome is uiiossified, and so fiir resem- 
bles the condition of the Crocodilian distal carpal series, though 
in other Urodelans all the elements are changed to bone. The 
metacarpals and phalanges are compressed from above downward, 
like those of some Dolphins. 

In the pelvis there is no near resemblance ; and the bind limbs 
are formed more on the Lacertian than on the Ci’ocodiliaii 
plan. 


PAET TL 

THE SIMILITUDES OE CIIELONIAN BONES. 

§ 1, The Mammalian Characters of Chelonians. 

There is in Chelonians a nearer resemblance than in Croco- 
diles to the usual plan of the mammalian posterior nares, since 
they are divided by the vomer, and have their anterior lateral 
border made by the palatine. And in mammals the anterior 
nares are similarly single at their termination, except in the Por- 
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poises and Armailillo, Except, Iioweyer, with the Porpoises and 
Mail, a mammal rarely admits the maxillary bone into the border 
of the anterior nares, as do Chelonians. 

Except in certain Eodents, some Monkeys, and Man, those 
raaminals wliich liaye the orbit for the eye surrounded with bones 
do not admit the maxillary bone into its border, as is usual with 
Clieloaians. The lateral eyes and terminal nostril are mamma- 
Han ; but only in Man are the similarly placed premaxillaries so 
small 

Certain Carnivora have the parietal and supraoccipital hones 
elevated into a median crest, but it is never prolonged so far 
backward as among Chelonia. 

The essential difference between the mode of union of the skull 
with the vertebral column is made by the forward recession among 
mammals of the hasioecipital element. 

The forms of Gheloniaia ribless cervical vertebrse may be par- 
alleled in mammals. The testudiaate group has its analogues 
in such long-necked forms as the Griraffe and Llama. The ma- 
rine group has more the proportion of the iieck-vertebrcB in 
the Sheep ; but there is a stronger hypapopliysis, and only an 
indication of the transverse process characteristic of short-necked 
iiiamiiials. The opisthocmlous feature of the earlier vertebra) 
is a character of ruminant mammals. 

The dorsal ribs have a mammalian character in articulating 
between the bodies of two vertebra, though they usually differ 
in appearing to have no union with the neural arch. When, 
as with the Armadillo, a mammal is covered with an osseous 
sheath, it is not homologous with that of Chelonians, being merely 
dermal, and having no osseous union with the skeleton. 

The tail in the marine and testudinate groups agrees with most 
mammals in wanting the ehe^Ton bones ; but all Chelonians dilfer 
from mammals in having the neiiiM arch prolonged to the end of 
the tail. 

The pectoral arches are dissimilar. 

The curves in the mammalian humerus appear at first sight to 
be the reverse of those in the Testudinata, owing to the bone being 
directed forward instead of backward, so that the left Imuieriis of 
one type resembles the right humerus of the other. The bone 
corresponds most closely in form with that of Seals, wliicli in" 
common with many Carnivora, have a similar licmisplierical liead 
and a similar foramen on tlie inner and lower border of the shaft, 
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tliOQgli in Ciieloiiiaiis it is usuailj a groove. And some mamBialsj 
like tlie Walrus, iiave a troeliaiiteroid uloar process prolonged 
beyond tlie articulation, after tlie manner of Clielonians, The 
distal end of tlie bone is not more thickened than in those mam- 
mals which show least trace of an olecranon-pit. 

The iiiammalian ulna — which is usually behind the radius, and 
when external to it, as in Carnivora, is external only at the distal 
end — reminds one of the testudinates in the way in which the 
bone is compressed from side to side. The young Elephant is 
comparable to the old Tortoise in the extent to which the ole- 
cranon process of the ulna is developed. But the best parallel 
to the bone as a whole is seen in the llamtiis amtralis^ if we 
neglect the combined distal epiphyses, on which both ulna 
and radius abut. After the plan of the Beaver, the radius is 
the smaller bone of the two. Perhaps its nearest general re- 
semblance in form is to the Manatee, where, however, the boue is 
relativelj^ stouter, and is siiturally united to the ulna at the 
proximal end : at the distal ends the bones similarly touch each 
other on the inner side. 

The carpus in its two rows reproduces aE the elements usu- 
ally found in the mammal ; and in the Testuclines the scaphoid 
and lunar bones are usually anchylosed as in some Carnivores. 

The metacarpal bones are shorter than in any mammal; the 
phalanges are as short as those of the Eliinoceros ; and the ter- 
minal claws resemble those of marsupials in wanting the lateral 
groove, but differ in being depressed. 

The pelvis is entirly mammalian in the forms and grouping of 
the bones. The ilium is an elongated massive bone rather less 
expanded antero-posteriorly at the sacral end than in the Tiger. 
It contributes, with the pubis and ischium, to form an imperforate 
acetabulum for the femur, as in mammals ; and, its articular surface 
similarly looks downward. The bone differs from the ilium of mam- 
mals in being directed according to the reptilian plan, upward and 
backward from the acetabulum, instead of forward ; in the Testu- 
diiies its direction is more vertical than in the Chelonian type. 
And it differs from mammals’ in not having the sacral end pro- 
duced beyond the bones with which it articulates, 

The pubes and iscliia meet mesially in Testudo as in mam- 
mals, so as to enclose two large obturator foramina. The 
ischia are massive behind, transversely truncated, and directed 
a little downward, with an angular process behind, after the 
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plan seen in the Elephant. The pubis is proportionally larger 
than in any mammal, the expanded flattened bones of Cbelo- 
iiians differing in having a mesial angular prolongation forward, 
of which there is a faint indication in the Camel, but wliicli, 
if tra-nsverselj truncated and ossified separately, would have 
made prepnbic bones after the pattern of those seen in the Mono- 
treines. External to this is a strong digit-like process directed 
outward, of which only a faint trace is seen in IjcMclna. In the 
marine Cheionia the pubis is much larger than the ischium, which 
bone, as well as the ilium, is small, the ischium being a simple 
flattened dicebox-sliaped bone. 

The femur lias much the proportion seen in the Sea-otter {Un- 
h^dra)^ and is mammal-like in its hemispherical articular head. 
The great trochanter is rather less developed than in most mam- 
mals* The obturator pit is moderate ; but, the inner lesser tro- 
chanter being prolonged up the bone almost as far as the great 
trochanter, the proximal end has a character unlike that of any 
mammafs. The distal end, expanded from side to side, is not more 
thickened from before backward than in the IV^alrus and Seal ; in 
those animals, however, the shaft is not cylindrical, and the arti- 
culation is deeply divided into two parts. 

There is no pateHa. The tibia in old Testudines is a massive 
bone, with almost the heavy proportions of the tibia in a Ehino- 
ceroE* It wants, however, the cnemial crest, of w^hich all mam- 
mals have some indication at the proximal end in front. In the form 
of the distal end it approximates to that of mammals, being inter- 
mediate between that in the Kangaroo and the usual placental type. 
The proximal end is not expanded so much from front to back 
as in most mammals; but the articulation bas two ill-defined 
facets for the femur. 

The fibula is relatively stronger than in the Eliinoceros, and 
differs fi’oin most mammals’ in its cylindrical shaft, and in articu- 
lating proxiinaliy with the femur. Distally it articulates with 
the os calcis, as in Marsupials and, it may be, some Carnivores, 

The tarsus consists, as in mammals, of two rows of bones, but 
wants the naviculare, and differs, moreover, in having the astra- 
galus and os calcis anchylosed together side by side, so that 
neither bone has the characteristic mammalian characters. 

In the Testudine hind foot there are four digits. The metacar- 
pals axe short, obliguely overlap each other at their proximal ends, 
and are expanded from side to side distally, shorter and stronger 
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bones are usnal with inammals. The claw- phalanges are pro- 
portionally longer than in Orycteropim ; bat in that aniinal they 
are compressed from side to side, and not from above downward. 

§ 2. The Avian Gliaracters of Ohelonimw, 

There is no resemblance between the Avian and Cheloniaii 
crania, except in the immaterial point that both are toothless^ 
and both, in an immature condition, have members which show 
transitional indications of teeth. In the lower jaw both have the 
denta-iy bone similarly single [typically]. And the number of 
elements in the lower jaw is seemingly often the saiiiej though, 
from the obliteration of sutures in birds, tbe number of bones is 
not always easily determined in the mature animal. 

In the marine Chelonia the length of the neck-vertebr® is like 
that in the Penguin. In Testiido there is an approximation, both 
in length and in form, to the anterior vertebra of long-necked 
birds, such as the Heron or Swan ; but the bird never has the 
centrum so free from lateral processes as Testudo, never has 
the zygapophyses prolonged so far forward, and never departs in 
the neck from the Avian articulation. The dorsal region of Che- 
lonians is so much modified in relation to the immovable carapace 
that detailed comparison is impossible. It may be noticed that 
the underside of tbe dorsal centrum is often smooth and rounded 
as in such birds as the Heron. 

The sacrum has nothing in common. The tail is similar in such 
birds as the Swan and in Testado, correspondence being seen in 
the short centrum flat on the underside, the depressed neural arch 
devoid of neural spine, in the transverse process coming off from 
the base of the centrum. In place of the chevron bones seen 
in some freshwater Chelonians, birds rarely have more than a 
mere ossicle between the vertebrae, approximating to the interver- 
tebral ossicle of Lizards, or a few vertebra liave long double hy- 
papophyses after the manner of Serpents. 

The form of the Chelonian pectoral arch, consisting of scapula 
and coracoid, is closely paralleled by Struthious birds. The elon- 
gated coracoid in the young bird is about intermediate in length 
between that of the marine and land types ; but in Chelonians 
the bones have no distal articular surface, not meeting any ster- 
num. The scapula in Chelonians is straighter and more cylin- 
drical ; it gives off near the articulation with the coracoid a digital 
process which Mr. Parker names the precoracoid, and which in 

LIOT. JOUElSf. — ZOOLOOY, TOL, XII. IS 



i'^O IIS. B. G. SSSIEI oy OSSEOrS BESEMBI-AIS'CES 

Siriitliioiis birds is an ossiSed prolongation of tlie scapula along 
the side of the coracoid, In old age tliis element in tlie bird unites 
again ivitb tlie distal end of tlie coracoid so as to enclose a 

foraiBen,. 

Tlie steniuni and clai-iole of ordinary birds are not to be coin- 
pared witli those of tbe Ciielonia. 

Tbe testndine bnineriis is massive and stout, as in Parrots, from 
Tiliicli that of Testtiio differs cbieffy in being more curved, in 
having the head bemispberical, and in baving the ulnar process 
prolonged beyond the articulation instead of being reflected over 
on the posterior side of the bone as in Lizards. In the Ostricb 
the radial crest of the humerus is suppressed. At the distal 
end of the bone birds have the condyles much more developed 
than Cheionians, and in this respect are more Lizard-like; so 
that distally the resemblance is better in the Ostrich than in 
other birds. 

The proportions of the ulna and radius of Cheionians are 
perhaps best iiiatehed in the Penguins, in which, however, the 
bones are even more compressed. As in birds, the ulna is the 
larger bone : but the majority of birds differ in having it cylin- 
drical and long. Both bones are best paralleled in the Ostrich ; 
and the comparison is better made with a middle-aged Testndo 
than with an old animal. 

The carpus, metacarpus, and phalanges are incomparable. 

Tlie dorsal ribs are comparable in that the epiplenron in such 
birds as the Parrot grows so as to cover the interspace between 
the ribs, and so shows a faint approximation to the condition 
of the same element in the young Chelonian, though in the bird 
the epipleural parts overlap instead of abutting one against the 
other. 

The pelvis has no common character in birds and Cheionians. , 

The femur is similar to that of a bird, but differs chiefly in the 
proximal end being twisted at right angles with the distal end, 
the twist being more perfect than in many mammals, while the 
proximal articulation is smaller in birds, and a sharp ridge runs 
from the great trochanter some distance dowm the front of the 
bone. The distal end in birds is thicker from front to back, and 
has the condyles much better defined. In its proportions the 
femur might be compared to that of the Ostrich and many cari- 
nate birds. 

Birds often have a patella, which Cheionians have not. 
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Tlie fibula of tlie bird is unlike the Clieloiiian’s in having no 
distal end ; but the proximal end similarly articulates with a facet 
on the outside of the femur. The tibia of the bird would only 
approximate to that of the Cheionian before its proximal and 
distal epiphyses were ancliylosed. As it is, there is no close re- 
semblance ; and no resemblance at ail is found in the tarsus^ 
metatarsus, and phalanges. 

§ 3. The Qroeodilian Characters of Ohelonians. 

[See also the Cheionian characters of Crocodiles, p. 172.] 

These characters, properly so called, may in the craniuin be 
regarded as the growing together of the squamosal, parietal, and 
postfrontal bones, which in the Crocodilia leave only a small 
temporal fossa between them, while in the marine Clielonia the 
growth has extended till the foramen is obliterated. Similarly 
there may be supposed in Crocodiles a tendency of the squamosal 
and postfrontal bones to grow down to meet the quadrato-jugal 
and. malar, which growth is seen perfected in Cheloiie, though the 
quadrato-jugal bone is vertical. On the other hand, by enlar- 
ging the temporal fossa in the Crocodile so as to divide the post- 
frontal from the squamosal bone (towards which there may be 
supposed a tendency in Crocodiles with the temporal fossa largest, 
such as the great G-aviai), the postorbitai features of the Croco- 
dilian head would approximate towards the Testudinata, In the 
vertebral column there is no character which can be considered 
to be Crocodilian, the long tail and ehevron bones of JEm^saura 
being associated with an opisthocoelous centrum, which hitherto 
has not been found in a Crocodile : though occurring in the tail 
and neck, it may be considered eminently Cheionian, and is pro- 
bably only obscured in the back by the formation of the cara- 
pace. 

What the pectoral arch would have been but for the peculiar 
envelope of the Cheionian it is difficult to judge; but as it 
stands, no Crocodilian characters can be recognized. The only 
Crocodilian feature of the humerus is the radial crest, which it 
shares with birds, the Chameleon, and a few mammals. 

The elongation of the proximal carpal bones under the ulna in 
Chehm is paralleled in Crocodiles. And the elongation of the 
nietacarpals and phalanges of Crocodiles is better matched in the 
marine than the land Chelonia. 


13 # 
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111 tbe pelvis the slsoi’tness of the ilium in marine Chelonia is 
a cliiiractcf is approximately Crocodilian, but it is ratlier 

like a less distant removal than a mark of affinity : the form of 
tlie iseliimii, too, is least dissimilar in marine Gbeloiiians. 

Trie approxiiiiation of the tibia in JBtui/sci'Urct) and Glielone to 
the triangular form is Crocodilian. 

There is a general resemblance in the character of the articular 
siirfhiies at tlie joints, and in the absence of epiphyses ; hut in 
the Chelonia the sharpness of definition increases considerably 
with old age, probably more than in Crocodiles. 


I 4. Zacertian Qlim'acfers of Clieloniam. 

I do not recognize in the head any comnumity of character 
beyond such generalities as the vertical orbits in Iguana with 
temporal fosses behind them. 

The pelvis is comparable both in the arrangement of the bones 
and in their form. The ilium, however, is attached to the sacrum 
by the middle of its inner surface, and not' by its free end as in 
Chclonians, As in Urngsaura, the Laeertian pubes and ischia do 
not meet each other mesially so as to define obturator foramina. 
The os pubis of Lizards differs chiefly in being perforated by the 
obturator nerve, and in having the anterior digital process con- 
nected by intervening bone with the anterior margin, so as to 
make the form of the pubis roughly triangular, and not tri- 
radiiite as in Tesfudo, The ischium is like that in Umgsaum j so 
that Vtrlien the two bones meet mesially their ventral margins 
form a Y-shape in Iguana, the cleft part being behind. 

The resemblance does not cease with the hind limbs, though 
tliuy are usually larger than the fore limbs in Lizards, while in 
Chelonians the inequality is much less marked, and only with 
Emydians are the hind limbs visibly the longer. 

To make the femur of Emgsaura comparable to that of Iguam, it 
would only require that the bone should be straightened, and that 
the trochanter on the fibular side (the great trochanter of mam"* 
mals) be entirely suppressed. 

There is a general resemblance of proportion and form between 
the siibtiiaiigu],ar tibia and fibula. The latter bone is usually 
more slender. The comparison is best made between the Nilotic 
Mofiiior and Emgsaura serpentina* 

The proximal tarsals with the bones anehylosed into oiie row 
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are so similar in Iguana and Mmgsaum that} they might he easily 
confomicled. The distal tarsal bones of Lizards diiier in being 
limited to two. The metatarsals and phalanges of Lizards differ 
in being elongated, but approximate best to Erngsaiira and the 
marine Cheionia^ which latter similarly have five digits. 

§ 5. The Ohameleon-cJiameters of Cliehnians. 

The Chameleon-characters are few. In the head they are seen 
in the backward prolongation of the supraoccipital and parietal 
bones, conpied with the high form of the ci'anium. The pre- 
inaxillaries are similarly narrow in front ; but they do not enter 
into the lateral perforation of the anterior nares, but into the 
superior membrane-covered vacuity which I have already spoken 
of as the middle hole of the skuH. 

Tiie palatine bone appears similarly to form the inner floor of 
the orbit. It may be worth consideration whether the Cheloiiian 
terminal hole in the head does not represent the middle hole 
rather than the true nares, and whether by the prolongation for- 
ward of the prefronto-nasal, maxillary, and premaxillary bones, 
nares in front of these might not be circumscribed which should 
be more analogous to the nares of Chammleon — a view which is 
not unsupported by the existence of long fleshy snouts in some 
Trionychidse. 

The elongated scapula of the Chameleon approximates to that 
of the Tortoise ; but the resemblance would seem to be acci- 
dental. 

§ 6, The Mhymhocefkalimi Gkaracter^ of Clielonians. 

The Ehynchocephalian palate has only a resemblance of form 
to the Chelonian ; for the maxillary and premaxillarj only margin 
it, there is no similar aperture for the posterior nares, ancb although 
the palatines are parted from each other as in. many Chelonians, it 
is by the pterygoid bones and not by the vomer, which bone is here 
double and makes the anterior part of the palate. The basioccipi- 
tal and basisphenoid are exhibited on the underside of the head ; 
but in the adult they form one bone. The pterygoid gives off a 
strong lateral process into the lateral pterygoid fossa, as in Toio- 
enemis ; and the bones diverge against the basisphenoid to reach 
the quadrate, as in GkeUne midas ; but there the resemblance 
ends. 

The oblique orbit is surrounded by much the same bones as in a 
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Clieloiiiaiij tlio maxillarv and malar below, the postfrontal and 
•qaadrate behind, though in Testudo the bone which represents 
the qiiadrato-jngal, while penetrating the sntnre between the 
postfrontal and malar, does not reach the orbit ; above are the 
postfrontal frontal, and prefrontal, the latter bone in Chelonians 
rarely being distinct ; and in front is a small lachrymal, which is 
not found in Chelonians. 

The nostril differs from that of a Chelonian in having the pre- 
maxillaries prolonged upwards to he embraced by the front of the 
nasal bones. 

There is a resemblance to Chelonians in the median bones of 
the roof of the skull all being double. 

The quadrate bone is vertical in Hatteria, and suturally ivedged 
in the skull ; but it has a form of its own and a peculiar antero- 
posterior perforation ; and the back of the skull has little in 
common with Chelonians. 

The pelvis is very like that of Emysmira, and in old animals 
ivouM probably approach near to Testudo. 

The isehiiim has the Chelonian shape, with a not dissimilar 
posterior tuberosity ; it is, however, united to the pubis only by a 
strip of cartilage as in Iguana. The pubes have between them a 
diamond-shaped cartilage in front, which, fully ossified, would give 
the pubic bones a form like that of the old Testudo. The bones 
are perforated, as in Lizards, by the obturator nerve. The Eium 
inclines a little back'ward, is flattened, has the sides suhparallel, 
but, as in Lizards, extends beyond the point of attachment to the 
sacrum. 

§ 7. The Serpent-characters of Chelonians. 

In the Boa there is a similar prolongation of the parietal and 
occipital bones backward into a crest and spine. The inaxil- 
iary bone is similarly introduced into the base of the orbit j and, 
as in Testudo, the posterior boundary is made by the postfrontal 
bone, the upper boundary by the frontal, and the front boundary 
by tlie prefrontal In the Boa and in the poisonous group the 
small premaxillary is similarly toothless. And though the anterior 
nares are double in Serpents, they are bordered by the nasal, 
maxillary, and premaxillary bones as in Chelonians. 

The method ■ of articulation in the vertebral column, and the 
double hjpapophysis in the tail preclude further comparison. 
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§ 8. The TJrodelan Characters of CJieloniam. 

There is a geiieral resemblance of form between tbe crania of 
€h el^s mammaia and the Menopome. The quadrate and squamosal 
bones are as firmly fixed in the skull as in Chelonians, and in the 
Mammata are similarly directed more outward than downward. 
The maxillary and prefrontal make the front and base of the 
orbit ; in Salamanders its hinder part is not circuniscribed with 
bone. The pterygoid in the Menopome is a large bone like that 
of the Mammata, and the bones are mesiallj parted fr’om each 
other as in Trioiiysc ; only the separation is made by the basi- 
temporal in the Menopome, and not by the basisphenoid. The 
pterygoid in both similarly meets the quadrate. In Tritons the 
quadrate bone is directed forward as in the extinct Ornitho- 
sauria. 

The humerus of the G-erman Salamander has a digital process 
at the proximal end, w’hich is not likely to recall the ulnar pro- 
cess in a Chelonian. The radius is proportionally a very large 
bone, and is greatly expanded at the distal end. The ulna is 
sufficiently similar to that of marine and freshwater Chelonia to 
suggest comparison. 

The carpals in Mem^oma have no existence ; in the Salamander 
they are well ossified, and, though very different, are more sugges- 
tive of the marine Chelonia than of the other types. 

The pubis is unossified in the Urodela ; and the ischia are large 
reniform bones unlike those of any Chelonian; but the ilium 
appears to be similar. 

The femur, though having a hemispherical proximal articulation 
and a widened distal end, has proximally a digital trochanter 
unlike that of a Chelonian and more suggestive of an Iguanodont 
Dinosaur’s. 

The tarsals differ in the same way as the carpals ; and the 
compressed dicebox-shaped metacarpals and phalanges are in- 
termediate in elongation between the marine and land types of 
Chelonians. 

Usually Batrachian bones differ from those of Chelonians in 
being hoUow, and in 'having epiphyses. 
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PAET III» 

THE SmiLITUBES OE LIZAEB BOSSES. 

§ 1. The Ilm/imalian Oharactefs of Lizards » 

The nearest approximation to tlie diverging Y-sbaped parietal 
crest of Lizards is the faint Y-erest of certain Seals, like the 
Grej Seal. The few mammals which have the external nostrils 
double never have the division made by the nasal and premaxil- 
larj bones meeting mesiallj, but by a jutting forward of the 
ethmoid. The maxillary bone is similarly excluded in Euminants 
and Pachyderms from a circumscribed orbit, by development of 
the malar and lachrymal hones. 

A change in the forms of the teeth, like that of many Lizards, 
iS seen in many mammals in the transition of incisors to canine, 
and to premolars and molars ; only the molar teeth of Lizards 
never have a divided fang. 

The ribless neck-vertebras in the Monitor are six ; in other 
Lizards there are iisnaliy fewer. Oxen have a strong neural 
spine and a weil-doveloped liypapophysis ; but neither is rela- 
tively ever so long as in the Monitor ; and mammals never have a 
long inter vertebral ossicle as in Iguana, or a proecelous eiip-and- 
haii articulation ; in many of the long-necked mammals the 
transverse process is as little developed as in Lizards. The axis 
of Iguana., with its large forward-reaching neural spine, and large 
odontoid process placed immediately under the neural canal, 
might well be compared to a mammaFs. In long-necked mam- 
mals like the Giraffe there is a similar obliquity in the articula- 
tion in the centrum, its upper part leaning forward. 

The dorsal vertebrm agree with those of ail mammals except 
Cetaceans in not having the ribs supported on transverse pro- 
cesses, though a few early vertehrse in the Dragon have a short 
massive lateral process to which the large head of the rib arti- 
eiilates. They resemble Mgrmecoghaga and Cetacea in having 
the rib attached only to its own proper vertebra. They resemble 
true Whales in the articulation being strictly single, but differ 
in the expanded eup-shaped articular head, which is sometimes 
vertical. This single-headed condition is seen in the hinder ribs 
of riiaiiy mammals and in OrnitlwrJignchis, 

The dorsal region has the visceral surface of the centrum 
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generally Founded and smooth. The neural arch in the early 
part of the hack is usually directed forward in mammals, as it is 
in the back of Iguana ; and in the lumbar region of mammals the 
neural spine is usually quadrate and erect as in the back of 
3Iomtor, 

The tail in long-tailed mammals like the Marsupials and Mono- 
tremes rarely includes more than twenty vertebra, except in 
Faradoxurus^ while in Monitor there may be more than 100. 
The transverse process is more persistently developed in the 
mammalian caudal region than in Lizards ; in Lizards the neural 
arch is the persistent part. 

The ribs of Lizards appear to consist of a variable number of 
parts determined by the state of the specimen as fresh or dry. 
Taking three as the normal number in Iguana ^ the same number 
of parts may be seen in a few ribs of some Porpoises j and in 
OrmtliorlignchuB there is a long unossified element between the 
dorsal and sternal ribs. 

The pectoral girdle resembles tliat of a Monotreme in con* 
sisting of scapula, coracoid, clavicle and interclavicle, while the 
mammal differs in the coracoids not meeting the sternum, and in 
those bones being divided by two others not seen in Lizards, vrhieh 
are named the epieoracoids. The episternum or interclavicie is a 
T-shaped bone in both, which carries the clavicles [often] on its 
cross bar in front, and in the mammal meets the proximal end of 
the sternum behind, while in the Lizards it extends mesiallj 
down the front of the large lozenge-shaped sternum. The ends 
of the cross bar in some Lizards unite with a process of the 
coracoid; in the mammal they extend along the clavicle nearly 
to the acromion process of the scapula. The scapula of the Mono- 
treme, with its anterior lateral acromion-process, situate as in 
Cetaceans, is like the scapula of Iguana^ where, however, the pro- 
cess is much longer — though in Monitor the coracoid unites with 
the whole side of the scapula, so that there is no true acromion. 
In the Monotreme the clavicle extends to this process ; in the 
Lizard it extends beyond it to the suprascapula. The massive 
coracoid of CliamSeon or Matteria is more like that of Mono- 
tremes than the emarginate bones of ordinary Lizards. 

The diamond-shaped sternum of the Pike-Whale is relatively 
smaller than in Lizards, and has different relations ; and, except 
in Chameleons, it is not usual for Lacertians to have the sternum 
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formed of elements placed one beMud the other, as in liiam- 
Dials. 

The limb-bones with their epiphyses remind ns of mammals’ 
and Salamanders’, though in the larger bones the resemblance ol 
form is small. Bears, like Lizards, haye the ulna larger than the 
radius : mammals have the bone compressed from side to side as 
it is in Lizards ; but in mammals the proximal end is usually 
prolonged beyond the articulation. The carpus, metacarpus, and 
phalanges are very like in form to those of mammals, except that 
in Lizards the phalangeal bones are more elongated. 

There is considerable resemblance in the pelvis to that of a 
maiiimai, so that if the pelvis were turned round about the 
saemm so that the ilia were directed forward, little would be 
needed to make the pelvis mammalian, beyond the prolongation 
mesially backward of the pubes to meet the ischia and so form 
obturator-foramina, a suppression of the prepubic angle of the 
pubis, and an expansion of the free end of the ilium. 

The femur is unlike that of any mammal in having the inner or 
tibial trochanter of the proximal end greatly developed, and the 
outer or great trochanter suppressed — as well as in having the 
articular head compressed, which is also a feature of the humerus. 
The inner trochanter of the femur of OrnitliorJiymlms is similar ,• 
but the bone in no other respect is Hke that of Lizards. 

There is no patella in Lizards. The tibia differs from most 
iiiainmals’ in being, at the proximal end, compressed from front to 
back ; in Dasyurus it is subeylindrical. The fibula differs from 
mammals’ in articulating with the side of the femur. The tarsus 
is not mammalian ; and the other bones of the foot differ from 
mammals’ chiefly in their great length. 

§2. The Avian Characters of Lizards. 

The single premaxillary extends between the nares and between 
the termination of the nasal bones, after the manner of birds ; 
but in birds the lateral rays of the bone diverge backward, and 
form that part of the palatal border which in Lizards is made by 
the maxillary bones j and in Struthious birds the^ premaxillaries 
make a conspicuous part of the palate. 

The free motion of the quadrate bone is avian ; but the bone 
does not articulate with the wall of the brain-case as in birds. 
The basisphenoid hi Struthious birds gives oft‘ similar lateral pro- 
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cesses to articulate witli tlie pterygoid ; and the presplienoid is 
similarly prolonged forward between tbe pterygoids. These 
bones, tboiigb smaller in tbe bird and of diiferent form, similarly 
diverge behind, and unite with tbe inner sides of tbe quadrate 
bones, lapping bebind tbe process wbicb tbe quadrate of tbe bird, 
in common with that of tbe Ebyncbocepbalian, sends forward and 
inward. 

There is a general resemblance between tbe form of tbe dorsal 
vertebrse in Mo^iitor and in birds, so far as concerns tbe shape of 
the neural spine, tbe length of tbe centrum, and tbe concave side- 
to-side outline of tbe articulation seen on tbe under surface ; but 
Lizards, unlike birds, Crocodiles, and Salamanders, have no trans- 
verse process, which in tbe neural arch of birds forms a platforin 
down the back, to wbicb tbe second bead of the rib articulates. 
Tbe elongation of tbe neck, tbe shortness of tbe tail, and tbe 
anchylosis of tbe sacral vertebrae in birds are unlizardlike. 

Tbe pectoral arch of Strutbious birds may be compared to 
that of Qliammleoii. Tbe sternum is similar, and gives attach- 
ment to short broad coracoids, wbicb make tbe acetabulum for 
tbe humerus, with an elongated unespanded scapula. 

Carinate birds have tbe clavicles as well developed as in ordi- 
nary Lizards ; and then, as in Monotremes, they similarly arti- 
culate with tbe small acromial process of tbe scapula, but do not 
reach beyond it as in Lizards. In tbe Penguin tbe scapula is 
almost as much expanded as in Lizards ; but tbe acromion is 
short and not given off from tbe middle of tbe front margin, but 
from near tbe union of tbe bone with the coracoid. If tbe keel of 
tbe bird’s sternum represents tbe interclavicle of Lizards, it is not 
often that it preserves, as it does in tbe Shrike, tbe transverse bar 
of tbe T- shape ; tbe interclavicle of Igmm has an incipient keel ; 
and, in general, the interclavicle of tbe bird may be supposed to 
be formed, like that of tbe Skink, in a -b j if it exists at al. 

The ribs of true Lizards never show tbe epipleura cbameteris- 
tic of birds, wbicb are well developed in ffaiterm ; nor do tbe ribs 
usually consist of so few as two elements, though often as many 
sternal ribs articulate with tbe sternum in Lizards as in birds. 

Tbe ' humerus corresponds closely with that of cmnate birds, 
and from tbe Parrot differs chiefly in not having tbe radial crest 
so much compressed, in not having tbe ulnar process excavated 
for a pneumatic foramen, and in having tbe distal end more ex- 
panded from side to side. 
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Tlie ulna and radius rather resemble those oi Strutliioiis than 
carinate birds, since carinate birds have not the proximal end of 
the ulna so large, or the -whole bone so much compressed, and 
they usually have the distal end impressed niesiallj so as to make 
the artieuiation pulley-shaped. In Struthious birds, too, the 
distal end of the bone is more expanded from side to side. The 
radius corresponds with the Ostrich better in proportion than in 
the form of the articular ends. 

The resemblances in the remainder of the skeleton are yery 
slight. Even the femur, though similar in proportion, differs in 
ivantiiig the external trot-hanter, and in having an. internal tro- 
chanter (which in birds is not developed), in having the proximal 
articulation large and terminal instead of at right angles with 
the shaft as in birds, and in having the condyles of the distal end 
less divided in those few Lizards which, like the Monitor, show 
indications of a diTidiiig groove. 

The phalanges are often similar, and the claws are compressed 
from side to side. 


§ 3. The Crocodilian Characters of Lizards. 

UromasiLv and Iguana are Crocodilian in having the frontal and 
parietal bones single and the nasals double. The frontal bone 
siniilariy divides the orbits. The downtvard direction of a process 
of the pterygoid and of the transverse "bone, so that they fall 
within the lower jaw, is Crocodilian. 

Those Lizards (like the white Skink) which after the first two 
vertebiffi have cervical ribs, never have them of the jj-shape with 
double heads which characterizes Crocodiles. 

Only in the earlier dorsal vertebrae of the Dragon are there 
short transverse processes to the vertebrse ; but they are given ofi' 
from the centrum, and are never notched for ribs after the 
manner of Crocodiles, but are single-headed and shorter and 
stronger. In the tails of many Lizards, however, the transverse 
processes are even more developed than in the Crocodile, especi- 
ally in JJrowmstix j and in Lizards the vertebr® are more nume- 
rous. They usually have the articulation of the centrum oblique, 
wlide in Crocodiles it is vertical ; and in Crocodiles the centriiiii 
is more compressed from side to side. In the young Crocodile 
the articular faces of the caudal centrum are flat or slightly 
convex as in mamnials, and so far unlike Lizardsb 

The pectoral arch of the Crocodile diflers from that of true 
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Lizards in wanting an episteruiiin and clavicles, as well as in tlie 
forms of the coracoids and the scapulse. The sliapes of the pectoral 
hones are points in which the different Lizards differ greatly among 
theniselves — the Skink having the episteriuim 4“ -shaped, with 
expanded clavicles. In Monifo}' the scapula adjoins the coracoid 
along its whole length ; in Uromastix the scapula has no acro- 
mion process ; in Stellio the clavicles are brought down to the 
anterior margin of the sternum ; and in the Dragon the scapula 
is like that of the Crocodile. 

The liumerns similarly has a compressed proximal articulation ; 
but the bone in Lizards puts on man}^ other characters not seen 
in Crocodiles, such as the twist in the bone, the widening of the 
distal end, the development of the distal condyles, the thickening 
of the radial crest, and the formation of an nlBar tuberosity. With 
a general resemblance, the ulna has scarcely a Crocodilian charac- 
ter beyond a compression of the bone from side to side ; for though 
the inner outline of the bone in Lizards is concave, its outer out- 
line is straight, and not convex as in Crocodiles, so that the prox- 
imal end of the bone in Lizards becomes more massive, is more 
prolonged on the outer side, and a concave articulation is made in it 
for the humerus. 

The radius has a straight Crocodilian cylindrical shaft, but de- 
velops characters of its own in the concave proximal end, and in 
the process of the distal articulation, which, like that of the 
mammalian tibia, is directed inward. 

The carpus is very unlike ; but the metacarpals and phalanges 
differ but little. 

There are no Crocodilian characters in the pelvis. 

The Lizard femur is less unlike the Crocodile than the hume- 
rus, being similar in proportion, and having a similarly compressed 
articular head ; but while in Crocodiles the articular head is so 
directed as to give a convex outline to the hinder side of the 
proximal end of the bone, in Lizards the corresponding surface 
is concave; 'and the tuberosity, which on the inner side of the 
shaft in Crocodiles is- scarcely a prominence, in Lizards becomes 
the large inner trochanter, which is especially prominent in Skinks, 
and but slightly prominent in the Dragon. ■ 

• There is much resemblance in the proportions of the tibia and 
the fibula : but in Lizards the distal end of the tibia sends a pro- 
cess downward and inward as in mammals, and the proximal end 
of the bone is compressed on the inside ; in Lizards the fibula is 
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more compressed from side to side at the distal end, and its proxi- 
mal end usually ciirues backward. 

There are many points of difference in detail (in the metatar- 
sals and phalanges), but nothing inconsistent with both having 
bad a primitive plan in common. 

§ 4. The Chelonim CharacterB of Lizards, 

Til ere is no community of character in the skull, or vertebral 
eoliiiiiii, or pectoral girdle, beyond such features as all reptiles 

have in eomiaoii. 

In the humerus of Emifsaiira, however, are found all the 
points of the iaeertian humerus ; only they are exaggerated to 
an extent which might be considered grotesque. 

In the os pubis of Jjromastix and the Dragon the prepubic 
angle is prolonged into a digital process similar to that of a 
Clielonian. The ischium of Emysaiira is similar to that of Iguana, 
But there seems to be in the ilium of Lizards always an angular 
process in front above the acetabulum, of which Chelonians give 
no indication. 

The characters of the Lizard femur, like those of the humerus, 
are burlesqued by Mmgsaura ; and a new character is added 
by the development of a great trochanter. 

The tibia and fibula would correspond very well with Mmgsaum 
but for the greater stoutness of the bones in the Chelonian. 

The tarsus corresponds generally ; and the bones of the Emy- 
dian digits may be matched by those of the “White Skink, 

§ 5. TJie Ber gent-char acters of Lizards, 

The parietal in Iguana sometimes has a median ridge approxh 
mating to that of FgtJion. The squamosals in Serpents are always 
prolonged backward ; but in Lizards the parietals are prolonged 
with them and over them. The nares, of both are divided by a 
single premaxillary. The orbits are similarly vertical. The 
pterygoid bones are very similar in their forms and in their con- 
nexions with the quadrate, transverse, basisphenoid, and palatine 
bones ; and in Iguana they are similarly divided from each other 
inesialij. The palatine bones of Serpents, lilie those of Ilatteria^ 
carry ' teeth, and similarly abut against the maxillary, and similarly 
are divided by the vomer ; but in the Boa the palatine is a nar- 
row bone 
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The vertebral coluDin of Serpents resembles that of Iguana in 
the form of articulation of the neural arch hy addition of a zygo- 
spheiae ; but the Iguana has the neural spine inclined backward 
and thickened posteriorly, which is not the case in Serpents ; also 
in transverse section the part of the arch at the base of the neural 
spine which is convex in Serpents, in Lizards is concave. The 
articulation for the rib is more elongated vertically in Serpents 
than is usual in Lizai^ds. 

§ 6, The Urodelan Char act ers of Lizards, 

As in Rliynchocephalia and Ophidia the palatine abuts against 
the maxillary and carries a second row of teeth, tlie pter3^goid 
and palatine are more expanded than in Lizards (in this rather 
recalling and, with the parasphenoid between the 

pterygoids, in the Hell-bender, make a closed palate. 

The nasal sacs are double, and in the Hell- bender appear to 
be surrounded by a similar set of bones to those which mar- 
gin the anterior nares in Monitor, 

As in Monitor, the Hell-bender does not prolong the maxillary 
arch backward, and the orbit has no margin of hones behind ; the 
animal is unlike Monitor in having all the median roof-bones of 
the skull double. 

Supraoccipital and hasioccipital in the Hell-bender would seem 
not to exist, though the posterior part of the basitemporal looks 
as though it might well become a hasioccipital bone like that 
of mammals. 

The atlas of the Hell-bender has a strong resemblance to the 
axis of mammals and Lizards, what would he called the odontoid 
process fitting into the vacuity where the hasioccipital is usually 
found, while the flattened lateral facets of the centrum fit on to 
the exoccipital bones. And this would raise the question whether 
if a vertebra with the characters of an ordinary atlas came to he 
developed between this vertebra and the skull, its centrum would 
not go to form a hasioccipital bone. The outline of a vertebra in 
Hell-bender is very similar to that in Skink, differing in more 
perfect suppression of the neural spine, and in the development 
of transverse processes from the centrum, which in many Sala- 
manders are double-headed. These processes are long in the 
Hell-bender ; in IWton they are short, and give attachment to 
double-headed ribs, which have in the middle of their hinder 
margin an epipleural element, also seen in the earlier ribs of the 
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G-eriiian Salamander. The transverse processes are directed 
backward ; and the chevron bones of the tail are anchylosed to the 

centrum. 

The scapula and coracoid are the only elements of the pec- 
toral girdle ossided in Salamanders ; the coracoids are widely di- 
vided by cartilage. There is a general correspondence of this 
part of tiie pectoral arch to that of Skink, except that the acro- 
mion in Sahiiiiander is a very wide short process which unites 
along its length with the coracoid. The latter bone has much 
the form seen in Satteria, 

The humerus and femur are both distinguished by the curious 
digital trochanters of their proximal ends. With regard to the 
other boneSy along with a general resemblance of form, which from 
the absence of epiphyses cannot be traced in the articulations, 
there is a greater tendency in the hones to enlarge at the distal 
end than is the case with Lizards. 

The ilium has the Lizard-direction upward and backward j but, 
as ill Clieloniaiis, it does not extend beyond its transverse 
process. 


PAET lY, 

THE SIMILITUDES OE SEEPENTS’ BOjVES. 

The absence of limbs and pectoral and pelvic arches limits com- 
parisons to the head and vertebral column, which latter is so 
unlike what is characteristic of other types that the similitudes 
of Serpents* bones are necessarily few. Little in common with 
mammals will be noticed beyond the large development of the 
parietal and frontal bones, and the parietal crest seen in the Boa 
and Pytiion, of which an analogue may be noticed in Daspirus^ 
Th^heimis, and the Spotted Hyaena. An analogous torm'of the 
neural arch, but with the zygapophysial characters which are an- 
terior ill Serpents developed at the posterior end of the arch, occurs 
in the liunbar vertebra of Armadillos and Ilp-mecoplm^a ; but 
the centrum in those animals is unlike that of a >serpent’s vertebra. 
The, resemblances to the bird are chiedy in the large share which 
the parietals take in covering the brain, and in the function of 
the frontals in eompieiing the covering in front, in the basisphe- 
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noifl having articular facets for the pterygoid bonesj as in Lizards, 
and in the similar prolongation of the presphenoid hone forward. 
The pterygoid bones, as well as the palatines, are similarly divided 
from each other mesially ; in birds, however, they are toothless 
and small, and have attachments only with the quadrate, pala- 
tine, and presphenoid. The quadrate bone is free in Serpents, 
but of more typically lacertian than avian form ; and in Birds 
the squamosal bone enters into the wall of the brain-case, while 
in Serpents it has not even osseous union with the brain-ease, 
though more closely applied to it than is the case with the bone 
in Lizards. 

There appear to be no Crocodilian characters beyond those 
enumerated already, p. 17d. 

The Chelonian characters are chiefly those mentioned on p. 184. 

The Lizard-characters of the vertebral column and palate are 
chiefly given on p. 192. 

The Urodelan characters are some points in the head, such as 
the suppression of alispheaoids and orhitosphenoid bones. 


I made the foregoing comparisons many years ago for my 
own use as a basis for other researches, and now offer them as a 
contribution in aid of a better understanding of the term osteo- 
logical affinity in the reptilian ordinal groups, in the hope that 
they form a Catalogue Eaisonne of the more obvious osseous 
‘resemblances and points of supposed affimty, to which compa- 
rative ' anatomists, dealing with new animals or with questions of 
genetic relation, may have need to refer. And if, by indicating 
the marked broad resemblances between a few organic types, 
naturalists should find their toil lightened 'when pondering the 
causes of these similitudes and of the more familiar structural 
dillerences with which they are coupled — by here seeing at a 
glance animals in which the resemblances are found,—! venture 
to suggest that perhaps a similar synthetic exainmation of the 
animal kingdom may furnish data for a morphological demon- 
stration of the method of organic evolution, and for that more 
definite knowledge of the nature of the relations betiveeii one 
group of .animals and' another which the classifications of the 
future will aspire to express. 
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]Xotes fill tbe Letters from Danisli and Norwegian Naturalists 
eontaiiied in the Liiineaa Correspondence. By Professor J. C'« 
ScHiosTEj of Copenhagen. 

rSeacl June 18, 1874.] 

Amongst tlie treasures preserved by tbe Linnean Society, one of 
the most important is tbe correspondence of tbe King of Natu- 
ralists. It is true that for tbe appreciation of bis own works and 
genius this vast collection is of minor value, because the letters 
are those of bis correspondents and not bis own. But Linn*.as 
was tbe centre of tbe scientific world at bis time and in bis own 
department, siicb as no other man of science ever was to a similar 
degree ; and this enormous mass of communications sent to him 
by contemporaiy naturalists of every nation and every class, 
tlirougb a series of years, give in their totality a most interesting 
and unique picture of that whole period in tbe bistory of science, 
and throw so n^ueb light on many points in it, that this history 
certainly never can be properly written without a most ample use 
of this correspondence, such as has not yet been made. , 

It wns therefore a great satisfaction to me to be enabled, by 
tbe Mud permission of the Linnean Society, to copy those letters 
to Liiiufeus, preserved in its library, which had been written by 
naturalists in Denmark and Norway. As many of these letters as 
seemed to have any interest have now been printed, exactly tran- 
scribed (a few only in e3:ti'aets)in the seventh volume of the ‘Natiir- 
Mstorisk Tidsskrift,’ pp. 333-509 ; and their historical value has 
been amply demonstrated by the quantity of new in formation which 
Mr, Dosch lias derived from them and embodied in his work on 
the Zoological Literature of Denmark*. In order to explain 
fully the importance of these documents for the history of natural 
science in Denmark, I should have to trespass too far on the in- 
dulgence of my readers'; but a few short observations on the 
principal authors of them may perhapi not be unacceptable. 

The letters printed in the ‘ Naturhistorisk Tidsskrift ’ are 130 
in number, including a very few to the younger Linne. The fol- 
lowing are the principal writers. 

1- Bdfk JoK de BuchwaU, Professor of Medicine at Oopen- 
hagen ('five letters). 

^ *lJclalgt o?er Banmairks Zoologisfee Literatui*,’ Pt, II. vol !. pp. 293-302, 
32!, S35, m, 355, 360, 414, 417, 438 - 440 , 451 , 461. 
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2. G, T. Solm, a fa%^ourite pupil of Linnseus, wlio bad great 
espectations of bini. He died verj joung ; and liitlierto but little 
was known of kis life. His letters (three) give very valuable in- 
formation on the efforts made by the Danish Groverjinient in 
order to resuscitate the study of natural Mstoryj which had lain 
dormant in Denmark since the time of Bartholinus and Steno. 

3. G, d Oeder^ the founder of the Botanical G-arden at 
Copenhagen, and the first editor of the well-known work published 
by the Danish Government, the ^ Dlora Danicaf (Six letters.) 

4. P. Aseanim^ the First Professor of Zoology at Copenhagen. 
(Six letters.) 

5. O. G. Kratzenstein, Professor of Medicine and author of the 
original text to the splendid work on shells by Begenfuss (‘ Choix 
de Goquillages ’) published at the expense of the King of Den- 
mark. This text was withdrawn and another substituted for 
it, a very curious and hitherto but imperfectly understood episode 
in literary history Also with regard to the great expedition 
to Arabia sent out by the Danish Government, wliicli resulted 
in the well-known works of Hiebuhr and Forskihl, many new 
and interesting details are contained in the letters of Hratzenstein 
(six in number), Oeder, and Holme 

6. 0. J! BotthoU^ afterwards Professor of Botany, author of 
several works in that department. (Five letters.) 

7. Jf. Tk Brimmch, Professor of Zoology and Mineralogy at 
Copenhagen, author of ‘ Ichthyologia Massiliensis/ ' Omithologia 
^ Borealis ; * a friend of Jos. Banks, B. Tennant, Soiander, &c. 
(Sixteen letters.) 

After my return from London with the copies of these letters, 
I had occasion to examine the papers and manuscripts formerly 
belonging to Briinnich, and now preserved at the University 
Hbrary at Copenhagen. I had the great pleasure of finding 
amongst them nine autograph letters from Lmnseus, answers to a 
correBponding number of those from Briinnich. They have been 
printed in the * Haturhistorisk Tidsskrift,’ vii. pp. 510-521 « ■ The 
two savants had never met ; but they understood and appreciated 

* It was originally intended to publish this work by subscription ; and a spe- 
cimen of the drcttkr issued by Begenfuas, probably the only one existing, is 
bound up with Linnseus’s copy of the work in the library of the Society. 

1# 
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eaeli other 1 lioroiigblr ; mid tlieir correspondence bears strong 
testimony of tlieir mutual esteem and sympathy, 

8. Lorenz Spengler, the widely known collector of shells, wliose 
eoilectioiij containing a great number of types, is still preserved 
at Ccfpenliageii. (Four letters.) 

9 and iO. Hans Strom and I. JE. Gunner us^ Bishop of Throiidhjeiii, 
able and industrious observers of nature in FTorway and authors 
of inanVj for tlieir time, valuable papers. (One and five letters.) 

11 . 0. id MilUer^ the author of ^ Zoologia Banica ^ and so many 
other distinguished works. Like Brunnieh, he knew Liiiiueus 
only by correspondence; but it is noticeable that the latter 
never entered into so cordial relations with him as with Briin- 
nieh, (Fifteen letters.) 

12. Joh Olir. Fahrkitis, the great entomologist and the ablest 
of Linns^eus’s personal disciples. Amongst the twelve letters in 
this eolleetion is also the one (without date, but from other 
sources known to have been written in 1766) in which he sub- 
mits to Liniijeiis his new method of analyzing and classifying 
insects. 

13. JoJmi Zoega^ a botanist of great ability, but who unfortu- 
nately was compelled iroin various circumstances to abandon na- 
tural science and enter on an administrative career. In this he 
distinguished himself greatly ; but natural history sustained a 
severe loss. He studied at Hpsala together with his cousin, Job. 
Olir. Fabricius; and it is recorded that Linnmus once said, 
** ■When I see Fabricius with an insect, and Zoega with a moss, 
I take off my hat and salute my masters.” The twenty-six 
letters from Ms pen contain a great mass of valuable personal and 
scientific details. 

14. HaTthi VlaJiIj the celebrated author of the ^ Symbol® Bota- 
nic®/ " Eclog® American®,’ &c., himself a devoted personal dis- 
ciple of Liniueus. (One letter.) Besides these, there are letters 
from the statesman J. H. E. Bernstorff, the historian Suhm, and 

other men of liuiie. 

I lie correspondents of Linnmus very freqiumtiy sent him de- 
BcriptiouB and annotations of plants and animals ; and many 
entries and alterations in the various editions of the ^ S 3 ’' 8 tema 
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Katiir© ^ may doEbtless be traced to this correspondence. Tlic 
often Yoluniinoiis descriptions, sometimes aceoiiipanied by draw- 
ingSj wbieb form enclosures or parts of the letters in question^ 
Iiave not been reproduced in the * Katurliistorisk Tidsskriffc/ as 
not having sufficient value in proportion to the space they would 
occupy. But as an instance of bow the correspondence illustrates 
the systematic works of Linnseus, we may mention the follow- 
ing. In the second edition of ‘ Fauna Suecica ^ we find under 
the genus Hydra a species called tritioea ; but in the twelfth 
edition of the ‘Systenia Naturm’ this is omitted, and rightly 
so. From one of the letters of Fabricius we gather in what 
way LinnjBus was led to correct the error ; for Fabricius here 
communicates to him that a certain Schun (whose name is pro- 
bably misspelt), minister at Bamf, bad informed him that these 
supposed Hydras, which occur frequently on the coast, were only 
the ova of Bmcinum lapillus, L. This letter is written from 
Edinburgh, 17 September, 1767 (Katurhistorisk Tidssrkriffe, vii. 
p. 459). 

But as I have already said, it is for the appreciation of Lin- 
nseus’s contemporaries and his influence on them (in short, of 
the Linn^an period in natural history) that this correspondence 
is principally valuable ; and I may perhaps, in conclusion, be per- 
mitted to express a hope that some writer thorough]}^ qualified 
for the task may be found inclined to work up in an exhaustive 
manner the vast store of material for the history of science which 
I feel sure must be contained in this remarkable collection of 
letters. 

Copenhagen, April 1871. 


On the Classification of the Animal Kingdom. By 1\ H. Huxeev^ 
LL.B., Sec. E.S., F.L.S., &c. 

[Bead December 3rd, 1874.] 

Ix the twelfth edition of the ‘ Systema Hatur© * Linnseus gives 
the following definition of the object of classification ; — 

Methodus, anima scientise, indigitat primo intuitu, quodcunque 
corpus natiirale, ut hoc corpus dicat proprium suum nomen, et 
hoc nomen qugjciimque de nominato corpore beneficio seculi inao- 
tuere, iit sic in siiinnia confusioue rerum apparent!, siiinmus eon- 
spieiatur hJatimc ordo’* (Lc. p. 18). 
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Wliile eatertnining tbe same general conception of classificatoiy 
metliodj Cuvier saw the importance of an exhaustive analysis of ■ 
the adult structure of animals. The most complete inTestigation of 
the hind ever made under the direction of a single mindj and far 
snrpassing all previous attempts in extent and thoronghnesSj is 
contained in the ^ Lecons d’Anatomie Comparee ^ and the ®Eegne 
Animal.* Cuvier’s classification is purely morphological ; it is 
an attempt to enunciate the facts of styuctnre determined in his 
timCj and largely by his own efforts, in a series of propositions 
of which the most general are the definitions of the largest groups, 
and are connected by a series of subordinate, differential proposi- 
tioBS with those which constitute the definition of the species. 

In his gi"eat work, the ‘ Entwichelnngs-Geschichte der Tbiere/ 
Yon Baer, among other contributions to science of first»rate im- 
portance, showed that oiir knowledge of an animal’s true struc- 
ture must be imperfect, unless are acquainted with those 
cleTelopmentai stages (which are successive structural conditions) 
through which the animal has passed in its way from the ovum 
to the adult state ; and, since 1828, no philosophical naturalist 
has neglected ernbryologieal data in forming a classification. 

In 1S50, Baru'in, in the Origin of Species,* laid a new and firm 
foundation for the theory of the evolution of living beings, which 
had been liypothetically sketched out by Lamarck, and thereby 
introclueed a new element into Taxonomy, If a species, like an 
iiidiyidiial, is the product of a process of development, the 
diaracter of that process must be taken into account when we 
attempt to determine its likeness or unlikeness to other spe- 
cies ; and Phylogeny, or the history of the evolution of the 
species, becomes no less important an element than Einbryo- 
geiiy in the determination of the systematic place of an animal. 
The logical value of phylogeny, therefore, is unquestionable ; but ' 
the misfortune is, that we have so little real knowledge, of the 
phylogeny even of small groups, while of that of the larger groups 
of animals w'e are absolutely ignorant.' To my mind there is full 
and satisfactory proof of the derivation of U^uus from Mi;p^arion, 
and of this from an Anchitherioid ancestor ; and there is much 
,to be said in favour of the derivation of other genera of existing 
Mammals from their Tertiary predecessors. There are also pretty 
clear indications of the series of changes by which the Ornithic 
arose out of the Eeptiiian type, and the Amphibian from the 
Pkh ; but I do not know that as much can be said -of other large 
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groups. We are reduced to speculation — to tlie formation of 
more or less probable iijpotlieses; aiid,thougli I believe tliat pliylo- 
genetic speculations are of great interest and importance, and are 
to be reckoned among the most valuable suggestors of, and guides 
to, investigation, I think it is well to recollect, not only that they 
are at present, for the most part, incapable of being submitted to 
any objective test, but that they are likely long to remain in that 
condition. For the ultimate test of the truth of a phylogenetic 
hypothesis is the historic record of the succession of living forms 
contained in the fossiiiferous rocks j and the present state of 
geology gives no encouragement to the supposition that even the 
whole series of fossiiiferous rocks represents a period coextensive 
with the existence of life on the earth. In speculating on these 
subjects, it is constantly needful to remind oneself, even now, that 
there is every reason to believe that all the leading modifications of 
animal form were existent at least as early as the close of the 
Palseozoic epoch; and though it is true that the fossiiiferous 
PaljEozoic rocks are thicker than all the rest put together, yet 
the amount of progress in evolution from a moner to the fully 
differentiated Tertebrata of the Trias bears an enormous!}^ larger 
ratio to the amount of progress from the Triassic vertebrates to 
those of the present day. All such comparative measurements 
as these are but rough aids to the imagination ; but the Inverte- 
brata yield even stronger evidence in the same direction. The 
larger divisions of the Arthropoda were completely differentiated 
in the Carboniferous epoch ; so were those of the Mollusks and 
those of the Echinoderms. The great desideratum is the discovery 
of estuarine and freshwater formations of Silurian, Cambrian, and 
Laurentian date. At the present moment, I do not think that 
any one is in a position to form even a probable guess as to 
what will be found in such deposits. 

Taxonomy should be a precise and logical arrangement of veri- 
fiable facts ; and there is no little danger of tlirowing science into 
confusion if the taxonomist allow’s himself to be influenced by 
merely speculative considerations. The present essay is an attempt 
to set a good example, and, without reference, to phylogeny, to 
-draw up a classification of the animal kingdom, which, as a fair 
statement of what, at present, appear to be well-established facts, 
may have some chance of permanence, in principle, if not in 
detail, while the successive phylogenetic schemes come and go. 
No doubt the increase of our imowledge of embryology will largely 
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modify any conclusions wliicli may be based upon our present 
imperfect acquaintance with the facts of de?eIopmeiit ; and, in 
many cases, it is impossible to do more than suggest the conclu- 
sions towards which these incomplete data tend. 

Among those animals which are lowest in the scale of organi- 
zation there is a large assemblage, which either present no differen- 
tiation of the protoplasm of the body into structural elements ; 
or, if they possess one or more nuclei, or even exhibit distinct 
cells, these cells do not become metamorphosed into tissues — are 
not histogenetic. In all other animals, the first stage of develop- 
ment is the dilferentiation of the vitellus mto division-masses, or 
hlastomeres^ which become converted into cells, and are eventually 
metamorphosed into the elements of the tissues. Eor the former 
the name Peotozoa may be retained ; the latter are coextensive 
with the Metazoa of Haeckel. 

I. The Peotozoa. 

The movements of the body are effected either by pseudopodia 
or by cilia, which latter may either be small and numerous, or 
long and single, and at most two. "When pseudopodia arc the only 
instruments of progression, the animal maybe termed a m^wpodi 
when numerous cilia, a tnchopod ; when single or double flagelli- 
form cilia, a maHigopod. 

Among the Protozoa, two groups are distinguishable : — 1. The 
Monera ; 2. The Sndoplastica, 

1. The Mo7iera , — There is no nucleus.’’ Our knowledge of 
these forms and of their relations is largely due to Haeckel, who 
has showm that several of them present a remarkable alternation 
of conditions. Thus, Trotmiceba is a myxopod which may become 
encysted, and, in that condition, divides into several portions whicli 
are set free and resemble the parent, or are myxopods. 
moms is a masiigopod which becomes encysted, divides, and gives 
rise to myxopods, which subsequently become converted into mas-^ 
tigopods. Myxastmm is a myxopod which becomes encysted, di- 
vides, and the products of division become enclosed in ovoid cases, 
whence they emerge as myxopods. Vampgrelh is a myxopod 
\vhieh devours Gomplionema and other stalked Biatoms, encysts 
itself on their stalks, divides, and gives rise to new myxopods. 
In Tmfmitjm, the primitively independent myxopods unite into 
plasmodia. Although our knowledge of the structure of the soft 
parts of the Mramimfera is imperfect, and thenase of Qromia mg- 
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gests caution in assuming that they are all devoid of nucleij it is 
probable that the great majority of the [Poraminifera resemble 
Frotogenes and belong to this division, the extent of which will 
doubtless be greatly enlarged by the discovery of new forms. 

% The Mndoplastica. — The application of the term “ nucleus ” 
to the structure commonly so called in this division of the Pro- 
tozoa, to a certain extent implies a belief in its being homologous 
with the histological element to which the same name is applied ; 
and I prefer to revive a term I once proposed for the latter, and 
to call the body at present in question endoplast.” It may or 
may not be the homologue of the histological nucleus ; and with- 
out expressing any definite opinion on that subject, I wish to 
leave it open for further consideration. 

It is remarkable that among these Endoplastica there is a series 
of forms which run parallel with the Monera. Thus Amceba is like 
a Frotammla with a nucleus and, commonly, a contractile vesicle. 
The Infusoria Elagellata are comparable to Frotomonas with the 
same additions, and attaining a considerable degree of complexity 
in JToctiluca, 

The Gregarinidse repeat the series of forms oiMgxastrum, though 
some become divided into several segments, and, as E. Van Bene- 
den has shown, acquire muscular fibres. 

The Acinetidso and the Eadiolaria apparently have their moneral 
representative in Actinophrgs sol, though the conversion of the 
pseudopodia into suckers in the Acinetidm distinguishes them re- 
markably. 

On the other hand, while no moneral trichopod seems yet to 
have been discovered, the trichopod type is richly represented, in 
this division, by the Catallacta of Haeckel, and by the Infusoria 
Ciliata, of which I think the Catallacta should form only a sub- 
division. 

It is among the Ciliata that the Endoplastica attain their greatest 
degree of complexity, by a process of direct diflerentiatioii of their 
protoplasmic substance into tissues and organs, without the inter- 
vention of cell-formation. 

I have recently examined several genera of Infusoria {Fara- 
mecium, Fcdantidium, Ffyctotlierus, Bpirostomum) with great care 
-—using very high microscopic powers (1200-2000 diameters), 
employing osmic acid (which at once kills and preserves un- 
changed the tissues of the Infusoida) and other reagents, and 
comparing them with such truly cellular organisms of similar size 
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as Opalhia ; and I must express mj entire agreement witli V on 
Siebold and with Haeckel in their eonclusioiij that the protoplasm 
of these animals is not differentiated into cells. 

At most there is an excessively minute, and sometimes regular, 
gTamilar structure, which is found in the encloplast, as “well as 
elsewhere, and appears to me to be altogether similar to that 
of the protoplasm between the nuclei of Opalina. But although 
the bodies of the Infusoria contain no cells, they may be ditrer- 
entiated into very 'definite tissues. In the genera mentioned, 
the so-called ‘^cuticula” is, I believe, simply the transparent outer- 
most layer of the protoplasm, and the cilia are directly continuous 
with it. Beneath this is a well-marked cortical layer, in which 
the “ trichocysts’’ of Faramecimn are situated, and wBich, in Sjii- 
rostomzm, Falantidium^ and JSFyctotheruSj presents the distinct 
muscular fibres described by Stein and others . The inner substance 
is, in some (Balantidium, e. y.), semifluid, and undergoes an obvi- 
ous rotation ; but in Nyctotherm, not only is there no movement 
of this substance, but the long curved oesophagus is succeeded 
by an ill- defined region, which lies between it and the anus, is 
permanently filled with ingested matter, and is, in one sense, 
an alimentary tract. Even in Baramecium, the complex water- 
vessels, which lie, for the most part, not in the cortical layer, but 
beneath it, show, by the permanence of their disposition, that a 
great part of the inner substance is fixed. The constancy of posi- 
tion of the endoplast w^hich also lies beneath, and not in, the 
cortical layer, is evidence to the same effect. 

In comparing the Ciliated Infusoria with nucleated cells, the 
existence of the so-called nucleolus,” which assuredly can have 
nothing to do with the histological element so named, and which 
I propose to term the emloplaBtula, is an important &ct, often left 
out of sight. 

I have no observation to offer upon the vexed question of the 
nature of the endophistula, as none of the numerous individuals 
of the different species named, which I have examined, showed the 
changes described by so many observers. That the endoplast 
itself is a reproductive organ is clear ; but the development of 
embryos by its fission is an alignment rather against, than in favour 
of, identifying it with the nucleus of a cell. Ho cell is known to 
multiply by fission of its nucleus alone. 

* The membranous iiiyestment of the endoplast, so often described and figured, 
certainly has no existence in the unaltered state of the InfuBoria I bavo men- 
tioned. 
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On the whole, while I hesitate to absolutely identify the endo- 
plast of an Infusorian with the nucleus of a histological cell, and 
can find no analogue for the endoplastula in the latter, I think 
that Von Siebold’s view holds good, and that the higher Infusoria 
are unicellular animals, in the sense that Mucor^ Vaucheria, and 
Catderpa are unicellular plants. ’ * 

IM'evertheless it must be admitted, on the other hand, that 
though the view for which Ehrenherg has so long contended, that 
the Infusoria possess, in miniature, an organization, in a broad 
sense, as complex as that of the higher animals, is not tenable, 
the greafmajority of them are far more highly organized than was 
suspected before that indefatigable observer commenced his long 
and remarkable series of investigations. 


II. The Metazoa, 

The germ undergoes differentiation into histogenetic cells ; and 
these cells become arranged into two sets, the one constituting 
the outer wail of the body, while the other lies internal to the 
foregoing, and forms the lining of the alimentary cavity, when, 
as is usually the case, a distinct alimentary cavity exists. In 
the embryo, the representatives of these two layers are the 
e])ihla8t and hypoMa^, In the adult, they are the ectoderm and 
the endoderm, which answer to the epidermis, and the epithelium 
of the alimentary canal, in the higher animals. 

All the Metazoa, in fact, commence their existence in the 
form of an ovum, which is essentially a nucleated cell, supple- 
mented b}*^ more or less nutritive material, otfood-yelJc. The ovum, 
after impregnation, divides into hlastomeres, ghing rise to a 
Ilorula (Hajckel), in the midst of which arises a cavity, the hlasto- 
cmle (elemaye- cavity, Fur elmngsMhle^^ of the Grermans), which 
may be larger or smaller, filled only with fluid, or occupied by 
food-yelk. When it is largest, the hlastomeres, united into a 
single layer, form a spheroidal vesicle, enclosing a correspondingly 
shaped hlastoeoele. When it is reduced to a minimum, the 
Morula is an almost solid aggregation of hlastomeres, which may 
he nearly equal in size, or some much larger than others, in conse- 
quence of having undergone less rapid division. The next stage 
in the development of the embryo of a Metazoon consists (in all 
cases except a few parasitic anenterous forms) in the conversion 
of the Morula into a body having a digestive cavity, or a Gmtrula. 
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Tlie coBYcrsion of tlie Worula into the Qasffula may take place in 
several ways* 

111 the simplestj the Morula, being composed of equal or nearly 
equal blastomeresj these, undergoing conversion into cells, difler- 
eiitiate themselves into an epiblast, which invests the rornainiug 
Cells, constituting the hypoblast. The central colls of the hypo- 
blast next diverge and leave a space filled with fiiiid, the alimcxi- 
tary cavit}^, which opens at one end, and thus gives rise to the 
Gastrula. This is the process generally observed in Torifera, 
Gceienterata, Turbeilaria, Trematoda, and Neinatoidea. 

In a second class of cases, tbe Morula becomes converted into 
blastonieres of unequal sizes, a small and a large set. Tbe smaller 
are rapidly metamorphosed into cells, and invest the larger(with any 
remains of tbe food-yelk) as a blastoderm. Tbe hypoblast arises 
either from the blastoderm thus formed, or from the subjacent 
larger blastomeres. This is the process observed in certain Tur- 
beliaria, in the Gtenophora, in most of the Oligochseta and Hiru- 
dinea,iii the Arthropoda, and in most Yertebrata. 

In a third group of instances, the Momla, whether consisting 
of equal or unequal blastomeres, becomes spheroidal, and encloses 
a correspondingly shaped blastocoele. One part of the wall of this 
vesicular Morula then becomes invaginated, and is converted into 
the hypoblast, which encloses the alimentary cavity, tbe latter com- 
municating with the exterior by tbe aperture of invagination. 
This process has been observed in tbe Chsetognatha, Echinoder- 
mata, and some G-epbyrea, in Lumibricus and Hirudo — in poly- 
chsetous Annelida, Enteropneusta, Brachiopoda, and most Mol- 
iusca — and in Am^liiossus, Petromyzo7i^ and the Amphibia among 
the Yertebrata. 

The various modes in which the two primary layers of the germ 
may be developed shade off into one another, and do not affect 
the essence of the process, which is the segregation of one set of 
cells to form the external covering of the body, and of another to 
constitute the lining of the alimentary canal. We may, with 
Haeckel, term those animals which pass through the Cxastrula 
stage, Gmirew. The Gastrula may be deeply cup-sbaped, or flat- 
tened out into a disk, slightly concave on one side ; but in what- 
ever^^ manner tbe Gastrula is formed, and whatever be its shape 
whep. its alimentary cavity is complete, one of two things hap- 
peii0 to it. It becomes provided with many ingestive apertures 
disitinct from that first formed (polystomatous), or with one only, 
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wliicli may or may not be distinct from tlie first aperture of ilie 
Gastrula (monostomatoiis). 

Metazoa fohjstomata. — The former division comprises only the 
Sponges (Porifera or Spongida), in which, as the remarkable re- 
searches of Haeckel (“ Monographie der Kaik-Schwamme ”) hayo 
shown, the walls of the deeply cup-shaped Qastnda become per- 
forated by the numerous inhalant ostioles, w'hile the primitive 
opening serves as the exhalant aperture. 

The latter division includes all the remaining forms, which may 
be grouped together as Metazoa monostomata. Among these, two 
primary groups are distinguishable, of which the second exhibits 
an advance in organization upon the first. In the first, the pri- 
mitive aperture of the Gastrula becomes the permanent mouth 
(Archajostoinata). In the second, the permanent month is a 
secondary perforation of the body-wall (Deuterostomaia). 

1. The Arclimostomata. — It is now well established that the 
aperture of the Gastrida becomes the oral aperture of the adult in 
the Coeienterata, which group includes animals difiering much in 
grade of organization, from the simple Hydra to the complex 
Otenophore, but all manifestly exhibiting variations of one funda- 
mental type. 

In most of the Hydrozoa, the ovum passes into a solid Morula, 
which, as in the Porifera, becomes differentiated into an epiblast 
and a hypoblast. The central cavity of the latter opens at one end, 
aud tlius far the Gastrula of the Hydrozoa is very like that of the 
sponges ; but the aperture produced in this manner becomes the 
mouth ; and if, as not unfrequently happens, apertures arc formed 
elsewhere, they do not serve the purpose of taking in food. In 
such Hydrozoa as have thickened body -walls, hollow prolongations 
of the hypoblast extend into the blaatocoele, and are surrounded 
by a mesoblastic tissue. These prolongations may become branched 
and anastomose, resembling vascular canals ; but they remain 
permanently in connexion with the alimentary cavity. The re- 
productive elements are developed in the body-wall, and usually 
in cmcal outwardly projecting processes of that wall, which dehisce 
and set free the ova and spermatozoa upon the outer surface of 
the body. 

The Actinozoa, while presenting the same continuity of the 
cavity , of the body with the alimentary cavity which is exhibited 
by the Hydrozoa, differ from them in two respects. The com-, 
mencement of the alimentary canal is, as it w^ere, sunk in the 



208 


PE03?. HUXLEY ON THE 


body; and the reprodiieti\^0 eleiiienta are developed in the walls 
of the gastrovasciilar canals, and pass into them on their way 
outwards. 

The develop ment of the coralligeiious Actinozoai has not yet 
been thoroughly worhed out; but Lacaze-Duthiers has shown 
that, in OoralUum riihrimi and other Gorgonid®, the Morida passes 
into an elongated, almost vermiform,* ciliated Gastmh^ wliich be- 
comes fixed by one end, and then develops the iiitennesenteric 
chambers. It can hardly be doubted that these are formed as 
diverticula from the basal end of the primitive alimentary canal, in 
which case the developmental process differs but little, essentially, 
from that of such a Hydrozoon as Carmarina liastata ; and the line 
of demarcation between the Actinozoa and the Ily drozoa becomes 
very narrow. 

The Gtenophora, on the other hand, differ somewhat in develop- 
ment, as in other respects, from the Coralligena. Their develop- 
ment has been carefully worked out by Kowalewsky and more re- 
cently by Agassiz. 

The laid egg is contained in a spacious capsule, and consists of 
an external thin layer of protoplasm, which, in some cases, is con- 
tractile, investing an inner vesicular substance. The vitellus 
thus constituted divides into two, four, and, finally, eight masses ; 
on one face of each of these the protoplasm-layer accumulates, 
and is divided off as a blastomere of much smaller size than that 
from which it arises. By repeated division, each of these gives 
rise to smaller hlastomeres, which become nucleated when they 
have reached the number of 32, and form a layer of cells, which 
gradually spreads round the large hlastomeres, and invests 
them in a complete blastodermic sac. At the pole of this sac, on 
the face opposite to that on which these blastoderm-cells begin to 
make their appearance, an ingrowth or involution of the blasto- 
derm takes place, which, extending through the middle of the 
large yelk-masses towards the opposite pole, gives rise to the ali- 
mentary canal. This, at first, ends by a rounded blind termina- 
tion ; hut from it, at a later period, prolongations are given off, 
which become the gastrovascular canals. 

At the opposite pole, in the centre of the region corresponding 
with that in which the blastoderm-cells first make their appear- 
ance, the nervous ganglion is deweloped by metamorphosis of some 
of these cells. 

It is clear that the invaginated portion of the blastoderm, which 
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gives rise to the alimentary canal, answers to the hypoblast, while 
the rest corresponds with the epiblast. 

The large blastomeres which become enclosed between the 
epiblast and hypoblast in the manner described, appear to serve 
the purpose of a food-yelk ; and the space which they originally 
occupied is eventually filled by a gelatinous connective tissue, which 
possibly derives its origin from wandering cells of the epiblast. 

The Actinozoa and the Hydrozoa constitute the Ccelenterata, 
which are definitely characterized by the fact that, in all the higher 
forms, the mesoblast is traversed by canals formed bj" diverticula of 
the hypoblast, which permanently remain in continuity with the 
alimentary cavity, and that, in the lower forms, the alimentary 
cavity is prolonged into the coenosarc. They are usually said to 
have a radiate symmetry ; but, even in the Actinice, there are traces 
of bilaterality ; and in the Ofcenophora the bilateral symmetry of 
the adult is obvious. 

Parallel with these may be ranged an assemblage composed of 
the Turbellaria, Eotifera, and Trematoda, the Nematoidea, Oli- 
gocbseta, and Hiriidinea, to which the name of ‘ Scolecimorpha’ 
may be applied. They are associated together by the closest 
resemblances of structure, and present an even greater range 
in grade of organization than the Coelenterata. The low^er Ehab- 
docoela come very close to the Infusoria (as close as the multicel- 
lular to the unicellular Algae), and are but little superior to M^dra 
ill tlie degree of their organic differentiation, while in the land- 
Planariie, the Trematoda, and the ISTemertidae we have animals 
which attain a considerable complexity and, in the case of many 
Trematoda and of Linem {Filidhmn), undergo remarkable meta- 
morphoses. Such forms as JDino^Mlm appear to connect the 
rhabdocoele Turbellaria with the Eotifera. The lower Nematoidea 
are extremely simple, while the higher are considerably differen- 
tiated ; and, as Schneider has shown, they are connected with the 
Turbellaria by such forms as Folygordms. The Oligochieta and the 
Hirudinea either belong to this division, or constitute a transitional 
group between it and the Beuterostoraata. In Lumlrwus (and 
apparently in Mirudd) there seems to be no doubt that the aperture 
of invagination of the Qastrula becomes the mouth. According 
to, Kowalewsky, the mouth in Euacses and TuMfex is of secondary 
origin ; but its close resemblance to that of the earthworm and of the 
leech embryos leads me to suspect that there must he some error 
of interpretation here. On the other hand, it may he that these 
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'are transitional forms, such aa we may expect to find bridging over 
the intervals between all groups, as knowledge widens. In any case, 
they differ from the foregoing in the development of a segmented 
mesoblast. In the Ccelenterata, Nematoidea, Turbcliaria, Trema- 
toda, and Eotifera, the mode of origin of the cells which lie be- 
tween the epiblast and the hypoblast, constitute the mesoblast, 
and give rise to the connective tissues and muscles of the body- 
wall and of that of the intestine, is not precisely known. They 
may take their origin in the epiblast or in the hypoblast, or in 
both. But, in the Earthworm and Leech, after the epiblast and 
hypoblast are differentiated, the cells of the latter give rise, by 
division, to twn bands of cells which lie one on each side of the 
long axis of the ventral face of the worm, and constitute the me- 
soblast. This becomes marked out by transverse cons trie fcioim 
into segments, and, in each segment, gives rise to all the tissues 
which lie between the epiblast and hypoblast. The mouth cor- 
responds with the primitive involution of the Morula ; the anal 
aperture is a new formation. 

IntheE’ematoidea and in the lower rhabdocoeie Turbellaria, tlie 
intestinal canal is a simple tube or sac. But, in some Turbellaria 
and Trematoda the alimentary canal gives off diverticula, which 
ramify through the mesoblast and even unite together, giving rise 
to a gastrovaseular canal-system like that of the Ccelenterata. 
These animals, therefore, have what may be termed an euteroccele^ 
more or less distinct from the proper digestive cavity, but con- 
nected with it, ramifying through the mesoblast. 

■Whether the remarkable group of worms termed Gephyrea by 
De Quatrefages (and including Si^uncuhiSj Bternaspis, BondlUa^ 
&c.) belong to the Arehmostomata, or not, is uncertain, too little 
being known of the early stages of their development. They ap- 
pear to me to be closely allied to the Eotifera (compare BomlUa, 
for example), to the Bnteropneusta, and to the Echinodermaiia ; 
while Schneider, by his very ingenious comparison of the Phoronis- 
Wva Aotmotroclia with Oyphonmites^ affords even stronger grounds 
than those furnished by the structure of Plioronu itself, for sus- 
pecting that the Gephyrea and the Polyzoa are more intimately 
connected than has been supposed to be the case* 

It will be observed that the Seolecimorplia present a series* of 
modifications from the unsegmented Turbellaria and Kematoidea-, 
through the imperfectly segmented Eotifera, to the poJymerous 
Oligocteta and Ilirudinea, and that the segmentation primarily 
occurs in the mesoblast. 
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• 2. The Deuterostomata, — ^In the remaining G-astresD the em- 
bryo develops a secondary mouth as a perforation of the body- 
wall, the primary aperture sometimes becoming the anus and 
sometimes disappearing. 

The BcJiizocoda, — Of these Metazoa Deuterostomata there are 
some which follow the mode of development of the Oligoehseta 
and Hirudinea very closely, so far as the formation and segmen- 
tation of the mesohlast is concerned ; though the question whether 
this segmented mesoblast arises from the ex>iblast or the hypo- 
blast, has not been exhaustively worked out. These are the An- 
nelida Polychmta. 

It is a very general, if not universal, rule among these animals, 
that the Gastrula is formed by invagination, and that the aper- 
ture of invagination persists as the anus of the adult. Almost 
universally, again, the outer surface of the Gastrula is provided 
with cilia, by the working of which it is actively propelled through 
the water in which it lives ; and these cilia usually become re- 
stricted to certain areas of the body, in the form of zones trans- 
verse to its long diameter. In this respect the larvm of some 
.Grephyrea present similar features. Moreover setae, developed 
in involations of the ectoderm, are very generally present, espe- 
cially on the limbs, when such exist. Some are apodal; some 
possess symmetrieahy disposed setae in each segment of the body ; 
and in many, true though rudimentary limbs (para^odia\ one 
pair for each segment of the body, occur. In a few of the highest 
forms (e. g. FolynoB) some of the anterior limbs are turned for- 
wards, and lie at the sides of the mouth, foreshadowing the jaws 
of the Ax’thropoda. In some, a process of the ectoderm, in the 
region of the head, gives rise to a cep>halic hood or mantle. A 
perivisceral cavity occupies the space between tbe wall of the 
body and that of the alimentary canal, and, so far as is known, is 
invariably formed in the substance of the mesohlast, by a sort of 
splitting or divarication of its constituent cells, whence it would 
seem to he a rehabilitation of the primitive blastocoele. The great 
majority of the ^ohjehmta possess the so-called “segmental 
organs — variously formed tubes, which open on the surface of 
the body, on the one hand, and, usually, into the perivisceral 
cavity on the other. Not unfrequently these, or some of them, 
play the part of conduits of the generative products. 

The lower Arthropoda closely resemble the Polychseta in their 
development, except that the food-jeik is usually large, the ali- 
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meiitary cavity is rarely formed by irivagiaatioEj and cilia are 
never met with, in any part of the body*\ The mesoblast is 
developed and becomes segmented precisely in the same way* 
Limbs are formed and rarely remain rudimentary ; usually they 
become jointed 5 and, in almost all cases, more or fewer of those 
which lie in the neighbourhood of the mouth are converted into 
jaws. The perivisceral cavity is formed in the same way as in the 
foregoing gronp ; so that the Arfchropoda, like the Eolychmta, are 
“ schizocoelous.” In the higher Insecta, the emhryogenetic pro- 
cess is complicated by the development of an amnion, which 
singularly resembles that met with in the higher Vertehrata. Mr, 
Moseley’s recently published careful examination of Feripatus 
tends to show that this animal, formerly regarded as an Annelid, 
is really a low and primitive form of Arthropod, and thus affords 
evidence of the highest significance as to the relations of the An- 
nelida with the Arthropoda. 

The true position of the Polyzoa is as yet, as I have already 
said, a matter of doubt j hut the arguments of Morse, and still 
more the recent investigation of Elowalewsky into the develop- 
ment of the Brachiopoda, place the close affinity of the latter with 
the Annelida in a clear light. The free larva of Argiope, for ex- 
ample, is wonderfully similar to those of Bpio and of Bpirorli ^ ; 
and the mantle of the BracKiopoda appears to correspond with 
the cephalic hood of these Annelids. When it first becomes 
fixed, on the other hand, the young Brachiopod has many resem- 
blances to Zosoomma and FedicelUna among the Polyzoa* 

As regards the Moiiusea properf, the larvas of the Lamelii- 
branchiata, and of the majority of the Odontophora, have their 
parallel in the larva of the Annelidan FJiyllodoce, while the young 
of Dentalium and of the Pteropods correspond with the larvie of 
other Annelids. A Mollnsk appears to me to he essentially an 
Annelid wMch is only dimerous, or trimeroiis, instead of poly- 
merous. 

The development of the perivisceral ca\dty in the Mollusean 
series stands mnch in need of elucidation. There seems to be 
little reason to doubt that the higher Mollusks are Sehizoccelous 5 

^ Tho like absence of cilia is a notable peculiarity of Zirudo, among tho 
Leeches. 

t Bee Mr. Lankester’s valuable paper “ On the Development of 
Quarterly Journal of Microscopical Science. 
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but it is possible tbat the lower forms are Enterocoelous, like tbe 
ni embers of tbe next division^'. 

Tbe JSnterocmla. — Kowalewsky bas shown that in tbe CbsetO“ 
gnatba, represented by tbe strange and apparently anomalous 
Sagitta, tbe vitellus undergoes complete segmentation, and is con- 
verted into a vesicular Morula, on one side of wbicb invagination 
takes place, and gives rise to tbe primitive alimentary canal, of 
wbicb tbe opening of invagination becomes tbe permanent anus, 
tbe month being formed, by perforation, at tbe opposite end of the 
body. Before the mouth is formed, however, tbe primitive ali- 
mentary cavity throws out, on each side, a csecal pouch, wbicb ex- 
tend as far forward as its central continuation ; while posteriorly 
these pouches stretch behind the anus, meeting, but remaining 
separated by their applied walls, in tbe median plane of tbe body. 
These lateral sacs are next shut oif from tbe median portion of tbe 
pidmitive alimentary cavity, wbicb becomes tbe permanent alimen- 
tary canal ; and they are converted into closed sacs, tbe cavity of 
each of wbicb forms one half of tbe perivisceral cavity, while tbe 
inner wall, applied to tbe hypoblast, gives rise to tbe muscular 
wall of tbe intestine, and tbe outer wall, appbed to tbe epiblast, 
becomes tbe muscular wall of tbe body, and gives rise to the 
generative organs. Tbe great ganglia and nerves are developed 
from tbe cells of tbe epiblast. "We have thus an animal which is 
temporarily coelenterate, but in wbicb the two gastro vascular sacs, 
enclosing what may be termed an ‘^enteroccele,’’ become shut off 
and metamorphosed into parts of exactly tbe same order as those 
wbicb arise from tbe mesoblast of an Annelid. But it is not 
altogether clear whether tbe cells of tbe enterocoele in this case 
give rise only to tbe lining of tbe perivisceral cavity, and whether 
tbe muscles and connective tissue are in fact derived from tbe 

^ When I wrote this paragraph, I had been for some time in poBsession of 
the recent important memoir on the development of the Brachiopoda by M. 
Kowalewsh'y, as that distinguished embryologist Imd been good enough to send 
it to me, But it is written in Bussian, and I could only judge from tbe fgures 
that the perivisceral cavity of Argioj^e is developed in the same way as that of 
Magitia, Some little time ago, however, my friend Mr. W. B, Balston kindly 
took the trouble to translate so much of the text as referred to these figures for 
me, and I found that my interpretation of them was correct. The BracMo- 
poda, or some of them, therefore, are Enterocoela; and their relations with the 
Bchizocmle Annelida and MoHusca bring up anew the (question suggested by the 
frequent origin of the mesoblast from the hypoblast (as in the Sharks for example), 
May not the schizoccele be derivable from a primitive enterocoele condition? 

15 ^ 
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epibiast or not. Ko\Yalewsky’s evidence, however, is in favour of 
the origin of the muscles directly from the cells of tlie mcsoblastic 
'diverticula. 

The brilliant investigations of Johannes Milller upon the de™ 
velopmeiit of the Echiiioderinata, confiniiod in their general fea- 
tures by all subsequent observers, have proved, first, that the 
ciliated embryonic Gastra^a (the primitive aliuientaiy canal of 
which is formed by involution of a vesicular blastoderm), to which 
the egg of all ordinary Echinoderms gives rise, acquires a mouth 
by the formation of an apertni’e in the body- wall distinct , from 
•the primitive aperture of the Gastrma^ so that, in this respect, it 
differs from all Coelenterata secondly, that the embryo thus pro- 
vided with mouth, stomach, intestine, and anns acquires a com- 
pletely bilateral symmetry ; thirdly, that the cilia with which it is 
primitively covered become restricted to one or more circlets, 
some of which encircle the axis of the body, or a line drawn from 
the oral to the anal apertures ; and, fourthly, that within this bi- 
laterally symmetrical larva or JSolimopcdclmm, as it may be called, 
the more or less completely radiate Echinoderm is developed by 
a process of internal modification. 

Miiller believed that the first step in this process was the in- 
growth of a diverticulum of the integument, as a hollow process, 
out of which the ambulacral vascular system of the Echinoderm 
took its rise. He did not attempt to explain the origin of the 
so-called blood-vascular system (or pseudhfemal vessels), nor of 
the perivisceral cavity. Muller’s conclusions remained unchal- 
lenged until 1SG4, when Prof, Alexander Agassiz took up the 
question afresh, and, in a remarkable paper on the development 
of the genus AsteracantJiian, detailed the observations which led 
him to believe that the ambulacral vessels do not arise by involu- 
tion of the external integument, hut that they commence as two 
primitively symmetrical diverticula of the stomach (the wiirst- 
formige Korper ” of Muller), one of which becomes connected 
with the exterior by an opening (the “ dorsal pore ” observed by 
Milller, and considered by him to be the origin of the ambulacral 
vessels), and gives rise to the ambulacral vessels, the ambulacral 
. region of the body of the Echinoderm being modelled upon it ; 
while, upon the other gastric sac, the antambulacral wall of the 
starfish-body is similarly modelled. Both gastric sacs early be- 
' come completely separated from the stomach of the 
pc&dmmf and open into one another, so as to form a single horse- 
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sboe-sliaped sac connected witb tbe exterior by a tube ■wbicb is 
converted into the madreporic canal. Agassiz; does not explain 
the mode of formation of the perivisceral cavity of tbe starfish, 
and has nothing to say concerning the origin of the psendlisemal 
vessels. 

Eecently Metsehnikoff has confirmed the observations of 
Agassiz, so far as tbe development of tbe ambnlacral system from 
one of the diverticula of the alimentary canal of the starfish larva 
is concerned ; and he has added the important discovery that the 
perivisceral cavity of the Echinoderm is the product of the rest 
of these diverticula. Moreover his observations on other Eehi- 
nodermata show that essentially the same process of development 
of the peritoneal cavity occurs in 'Opbinridea, Eehinidea, and 
Holotlmridea. 

Tbe precise mode of origin of the pseudhsemal system, or so- 
called blood-vessels, of the Echinoderms is not yet made out. 
But it is kuowm that the cavity of these vessels contains cor- 
puscles similar to those which are found in the perivisceral 
cavity and in the ambnlacral vessels, and that all of these com- 
municate together. : 

Agassiz; and Metschnikoff alike, justly insist upon the cor- 
respondence in development of the lateral gastric diverticula of 
the JEcMnopcBdium with that of the trunks of the gastrovascular 
system of the Ctenophora ; and, on the ground of this resemblance, 
the former refers the Echinoderms to the Eadiata, retaining under 
that Cuvierian denomination the Acalephse (Ccelenterata) and the 
Echinoderm ata. But this arrangement surely ignores the great 
value of his own discovery, which shows that the Echinoderms have 
made a great and remarkable progress in passiog from their pri- 
marily ccelenterate stage of organization to their adult condition. 
And it further ignores the unquestionable fact, admirably brought 
out by the same able naturalist’s investigations into the develop- 
ment of JBalano^lossus, that the JScliinopwdkm is almost identical 
in structure with the young of animals, such as the Grephyrea and 
Bnteropneusta, which are in no sense radiate, but are eminently 
bilaterally symmetrical. In fact, the larva of the 

sole representative of the Enteropneusta, was originally described 
by Muller under the name of Tornaria, as an Echinoderm larva, 
and was subsequently more fully examined by Prof. Alex. Agassiz, 
who also regarded it as an unquestionable Echinoderm larva; 
and it is only recently that it has been proved, partly by Metsch- 
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Hikoff and partly by Agassiz himself, to bo the larval form of 
Balamglomis, In BalanoglosBiis, as in the Ecliiiioclorms, saccular 
diverticula of the intestine appear to give rise to the perivisceral 
cavity and its walls. In the Cha)tognatlia, Ecliinoderinata, and 
Enteropneusta, therefore, the perivisceral cavity is a portion of 
the alimentary cavity shut off from the rest ; and in contradistinc- 
tion to the Schizocoela, in which the perivisceral cavity is pro- 
duced by a splitting of the mesoblast, they may be said to bo 
Enterocoela. 

The Bpicoela, — In the Ascidians, the investigations of Kowa- 
lewsky, now confirmed in all essential points by Eiipffcr, have 
shown that the alimentary cavity is formed by the invagination 
of the vesicular Morula, that the blood-channels answer to the 
blastocoele, that the central nervous system is produced by inva- 
gination of the epiblast, as in the Yertebrata, and that, in most, 
the mesoblast of a caudal prolongation gives rise to an axial 
column flanked by paired myotomes, which are comparable to the 
notochord and myotomes of the vertebrate embryo 

In the simplest Ascidians (the Appendicidaricd) the modified 
pharynx, which constitutes the branchial sac, is perforated by 
only two apertures, which open on the hsemal or ventral face of 
the body, and there is no atrial chamber. But in all other Asci- 
dians an invagination of the epiblast takes place on each side of 
the anus, and, extending alongside the branchial sac nearly as far 
as the endostyle, give rise to a spacious chamber, lined by the so- 
called atrial or ‘Hhird” tunic. In many Ascidians the chamber 
extends much further, so that even the alimentary canal and the 
generative organs are situated between the atrial tunic and the 
ectoderm. In this manner a kind of perivisceral cavity ” is 
formed, which is of a totally different nature from the schizo- 
coele ” of the Annelid, and from the enterocmle of the Ecliiiio- 
derm, and which may be termed an ej>icoDle. 

The resemblance of the simplest of vertehrated aniinals, the 
lancelet {Amphioxus lanceolatus) , to the Tunicata was first in- 
dicated, though, it must be admitted, very vaguely, by G-oodsirf. 

^ It is with, great diffidence that I venture to express my dissent from iho 
views of my venerated friend Yon Haer, from whose works I first gatliercd 
sound principles of morphological science, and whose authority in such a nmtter 
as this has no equal j but I cannot think that the doubts he has expressed re- 
specting the fimdamental similarity between the Ascidians and the Yertebrata 
are warranted. 

“ t “On the Anatomy of Amphioxus laneeolatm*' Bead before the Eoyal 
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In 1852 I gave fall reasons for believing that tlie braneliial sac of 
tbe Aseidian represents, not the gill of the Mollusk, but the per- 
forated pharjns of AmpJdoanis^^ and I described the develop- 
ment of the muscles of the tail in the larval Aseidian as closely 
resembling that of the muscles of the Tadpole ; ” but in the absence 
of any sufficiently detailed knowledge of the development of the 
embryo of either the Aseidian or of Ampldo^cics, it was impossible 
to know what weight ought to he attached to these resemblances ; 
and it was not until the publication of the memoir of Kowalewsky 
on the development of Ampldoxus that their real significance 
became manifest. 

In this animal, in fact, yelk- division gives rise to a vesicular 
Morula^ which becomes provided with an alimentary cavity by in- 
vagination, and with a cerebrospinal axis by the development of 
laminse dorsales and the invagination of the corresponding portion 
of the epiblast, as in other Yertebrata. 

The branchial clefts are secondary perforations of the body- 
wall and pharynx ; and the proto vertebrae and notochord are de- 
veloped, as in Annelids and Arthropods, out of a mesoblastic layer 
situated between the epiblast and hypoblast, and therefore in the 
blastocoele. But one of the most important points made out by 
Elowalewsky is, that the branchial clefts at first open externally — 
and that they only acquire their anomalous position in the adult 
by the growth over them of two laminm of the body- wall, which 

Society of Edinburgh, May 3rd, 1841 , and published in vol, xt. of the ‘Trans- 
actions’ of that Society. “Viewed as an entire animal, the Lancelet is the 
most aberrant in the vertebrate subkingdom. It connects the Yertebrata, not 
only to the Araiulose animals, but also, through the medium of certain symme- 
trical Ascidite (lately described by Mr. Forbes and myself), to the Molluscs, 
We have only to suppose the Lancelot to have been developed from the dorsal 
aspect, the seat of its respiration to be ti-ansferred from the intestinal tube to 
a corresponding portioir of its skin, and ganglia to bo developed at the points 
of junction of one or more of its anterior spinal nerves and inferior branch of 
its second pair, to have a true annulose animal, with its peculiar circulation, 
respiration, generativo organs, and nervous system, with supra-oosophagcal 
ganglia, and dorsal ganglionic recurrent nerve.” 

With every desire to give credit for sagacity where it is due, I think it is 
obvious from tins passage, and from the fact that Goodsir denied the existence 
of the branchial clefts, or even of the abdominal pore, in Ampkioxm, that he 
had no conception of its true morphological relations, and no valid grounds for 
the hint which he throws out. 

^ Beport of the Belfast Meeting of the British Association, 1852. Trans- 
ctions of the Sections, pp. 76, 77. 
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unite in tlie median ventral line for tlie greater part of tlieir 
length, leaving only the abdominal pore open. 

Although the structure of JmpJdosus has been investigated by 
many able observers during tlie last forty years, a reCTamiiiation 
of this singular animal, vritli wbicli I first made acquaintance in 
1846, has convinced me that some of its most remarkable morplio- 
logical features have hitherto escaped notice ; and I will take this 
occasion of laying a summary of the chief results at which I have 
arrived before the Linnean Society. 

AmpMoms has hitherto been generally assumed to be a ver- 
tebrated animal, wMcli differs from all others in possessing a mere 
rudiment of brain and of skull, and in being devoid of renal organs. 

It is quite true that AmpMoxus has neither brain nor skull, if 
we restrict the application of these terms to those particular 
forms under which the brain and skull are met with in the higher 
Vertebrata ; but if we ask whether those regions of the cerebro- 
spinal axis, and of the axial endoskeleton, which are metamor- 
phosed into the brain and skull in the higher Vertebrata are, oi* 
are not, represented in AmpMoxuSy the answer must be, that these 
regions are not only present, but that, in relation to the size of 
the body, they are much longer than in any other Vertebrate, and 
that, in this respect, as in so many others, AmpMoxm is the 
counterpart of the embryo of the higher Vertebrate. 

Tlie oral aperture of AmpMoxus is surrounded by a series of 
tentaeula ; and tbe spacious buccal chamber is divided from the 
branchial one by a curiously arranged valvular velum” (the 
“ Eranzen ” of Muller). Close to the anterior end of the cerehro- 
spinal axis is the ciliated olfactory sac discovered by Kbliiker ; 
and the pigment- spot, which represents the eye, coats the ex de- 
nsity of the same part of the cerobrospinal axis. 

On comparing AmpMoxus with the Lamprey, in its larval or 
Ammoewtes condition, the cerebrospinal axis of the latter is seen 
to be a mere rod, somewhat enlarged at its anterior end, where it 
bears a mass of pigment representing the eye, and connected, by 
a very short cord, with a single ciliated olfactory sac. The oral 
aperture of the Ammocoetes is also surrounded by tentacles ; and, 
as in AmpMoxuSy leads into a wide buccal cavity,' which is sepa- 
rated from the branchial sac by two remarkable folds, originally 

* I need only mention the names of Betzius, Batlike, Miiller, Gooclsir, and 
Quatrefages. Within the last two years Stieda has pnhlishod an olabomt© 
paper on AmpJmsm$ in the Transactions of the Academy of St. Betersbiirg. 
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described by Katbke, wbieb answer to tbe velum of 
But tbe dorsal ends of tbe attached edges of these folds are 
situated immediately under tbe middle of eacb auditory capsule ; 
aiidj in tbe adult Lamprey, they can be proved to correspond 
witb tbe position of tbe byoidean arcb. In tbe AmpMoscm tbeir 
dorsal attachment corresponds witb tbe anterior angulation of 
tbe intermuscular septum between tbe sistb and seventh myo- 
tomes, counting from the anterior end of the body. Hence, it 
follows that this septum answers to tbe byoidean arch of tbe 
higher Vertebrata, and that tbe six myotomes in front of it re- 
present six primary segments of tbe body, or somatomes. But 
tbe first of these lies behind tbe eye, whence it also follows that 
tbe region occupied by these somatomes answers to tbe region in- 
cluded between tbe optic foramen and that for tbe seventh nerve 
in tbe skull of an ordinary vertebrated animal, and that so much 
of tlie bead of Ampldoxus as lies in front of the hyoid region 
answers to tbe prjBauditory moiety of tbe skull in other Yer- 
tebrata. 

In A^x'^ldoxiiB^ a nerve leaves tbe cerebrospinal axis in cor* 
respondence witb tbe interval between eacb pair of myotomes, 
and then divides into a dorsal and a ventral branch, like an ordi- 
nary spinal nerve. And, in front of tbe first my otome, two nerves, 
or perhaps one nerve in two divisions, are given off. Tbe more 
anterior of these two passes above tbe eye, and is disti'ibuted to 
tbe end of tbe body in front of tbe mouth, while tbe second and 
■the other nerves pass to tbe side walls of tbe oral cavity. 

These nerves, arising as they do between tbe bomoJogue of the 
optic nerve and that of tbe porfio dura^ must represent tbe third, 
fourth, fifth, and sixth pairs of cranial nerves of tbe ordinary Yer- 
tebrata ; while the myotomes between which five ot them pass 
must represent tbe muscles of tbe nose, eye, and jaws. In fact, tbe 
course of tbe most anterior nerve is exactly that of tbe orbito- 
nasal nerve (tbe so-called ophthalmic, or first, division of the tri- 
geminal), as is conspicuous when this nerve in AmpMoxus is com- 
pared witb tbe undoubted orbito-nasal of tbe Lamprey. 

In tbe embryo Lamprey, at tbe most advanced stage described 
by Schulze, tbe portion of tbe centro-spinalaxis which lies between 
tbe ear and tbe eye is relatively very long ; but tbe cerebral beini- 
spberes are beginning to grow out beyond the primitive anterior 
end of tbe cerebro-spinal axis, and project beyond tbe eye. In tbe 
young Ammocmtes of 1*5 inch long tbe length is still great, though 
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ifc lias not increased in proporbioii to tlio body ; but tlie cei^ebral 
liemispliercs are relatively largei*, and tlie eyes are fully formed 
and bave moved backwards, dividing the series of myotonies into 
a supraocular and a subocular bundle of muscles. And, in the 
adult Lamprey, changes in the same direction have gone still 
further. 

It is clear, therefore, that the region occupied by the six most 
anterior myotomes of the body of Ampliiomis answers to the pra)- 
auditory region of the skull in the higher Vertebi\ata. The ques» 
tioii next arises, How many of the succeeding myotomes are in- 
cluded in the region which corresponds with the postauditory 
or parachordal region of the skull in the higher Vertebrates ? 

The Lamprey has seven branchial sacs, with as many external 
clefts ; and no Vertebrate ever possesses more. To each of these 
sacs nerves pass which undoubtedly correspond with the branchial 
branches of the glossopharyngeal and pneninogastric nerves ; and 
strong grounds for thinking that the pnenmogastric trunk con- 
tains the representatives of, at fewest, six primary distinct nervosj 
answering to the six posterior branchial sacs, have been given by 
by Gegenbaur and myself. If this be so, then the seven pairs of 
nerves behind the representative of the portio dura in Amplii'^ 
oscus will answer to the glossopharyngeal and pnenmogastric, and 
the eighth somatome will correspond with the occipital segment 
of the Ichthyopsida. Thus the skull of a Lamprey or of an 
Elasmobranch fish is represented by the anterior region of the 
body of the Amphioms as far back as the fourteenth myotome. 
As there are from sixty to seventy myotomes, this estimate makes 
the head of Ampldoms to occupy, morphologicaliy, one fifth of 
the whole body. 

"With respect to the renal organs, Muller thought he had ob- 
served some rounded bodies which might have a renal character 
in the p)osterior part of the abdominal cavity of living specimens 
of AmpUoxm ; but as he could not find them by dissection, and 
as no other anatomist has been more successful, they need not 
now be discussed. 

Eatlike described two canals situated in the ridges which are 
developed at the junction of the ventral with the lateral faces of 
the body. He states that these canals open, behind, at the abdo- 
minal pore, and in front at the mouth. Muller and, more recently, 
Stieda confirm Eathke’s account, which appeai’ed to be strength- 
ened hy Kowalew sky’s statement that he had seen the ova pass 
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out by the mouth. ^Tevertheless there are no such canals. The 
Tentro-lateral folds in question begin on each side of the front 
part of the mouthy and are continued along-side it, as Goodsir 
rightly states, becoming deeper as they pass back. At the sides 
of the abdominal pore, they terminate without uniting, one on each 
side of the/pr£eanal fin. In the living state, as well as in spirit 
specimens, these ventro-lateral laminss are strongly curved in- 
wards i aud they meet, or nearly meet, in the middle line, more or 
less covering the proper ventral aspect of the body, between the 
mouth and the respiratory pore. And it is simply the semicanals 
enclosed by these infolded ventro-lateral laminse which E-athke 
took for abdominal canals, open only in front and behind. The 
superficial layer of the integument, with its epiderm, is continued 
from the outer margin of each ventro-lateral lamina, over its edge, 
on to the inner surface of the lamina, and, in the normal state, 
is closely adherent to the greater part of that surface, becoming 
detached, to be refiected on to the proper ventral face of the 
body, only at the reentering angle between the ventro-lateral 
lamina and the ventral face. But, in spirit specimens, this super- 
ficial layer, which coats the inner face of the ventro-lateral lamina, 
sometimes becomes detached, along with more or less of its conti- 
nuation on to the ventral surface of the body, and leaves a wide 
iwhicli is the abdominal canal described by Stieda, and 
erroneously supposed by him to be Katbke’s canal. The floor of 
the respiratory chamber is formed by a layer of transversely 
disposed fi.bres, chiefly composed of muscular tissue and coated 
on the dorsal face by a layer of cells, forming part of the epithe- 
lium of the chamber. In the middle line these fibres are more 
or less interrupted by the raphe described by Stieda ; the dorsal 
aspect of the floor is longitudinally grooved in correspondence 
with the raphe; and, not unfrequently, the epithelial cells dip 
down into this groove for a gi^eater or less distance. 

On the ventral face of the thick floor of the respiratory cham- 
ber the superficial layer of the integument is naturally separated 
by a narrow interspace from the transverse fibres of the floor, ex- 
cept in the middle line, where it is attached along a depression or 
groove corresponding with the raphe, like that of the dorsal aspect 
of the floor. This layer of integument is thrown into regular and 
close-set longitudinal plaits, which have been described as muscular 
fibres by Eathke, Miiiler, Goodsir, and Quatrefages. Stieda dis- 
coyered the true nature of these longitudinal fibres ; but his 
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figures give Ho idea of tlie regularity of tlie plaits, or of tlie maimer 
in wliich tlie cells of tlie epidermis line tlie sides of tlie folds, wliicli 
in transverse sections, liave tlie appearance of glandular cjBca. 
It is tHs organ wliieli I conceive to fie the renal organ, fiiiiction- 
ally, and to represent tlie Wolffian ducts, morphologically. These 
ducts are now known to he formed in the higher V ertefiratcs by 
involutions of the lining of that part of the peritoneal cavity 
which lies external to the generative area. Taking the raphe in 
Am^phioxuB to represent the line of union of the lateral laminai, the 
development of which into the wails of the perivisceral ” cavity 
has been observed by Kowalewsky, the space between each lateral 
half of the plaited integument and the ventro -lateral fold of its 
side, will answer to an involution of the epithelium of the sonm- 
topleure, such as that by which the Wolffian duct of osseous 
fishes * commences ; and the position of the reproductive gland 
low down on the wall of the somatopleure is in accordance with 
this interpretation. 

On this view, the wall of the respiratory chamber of Am-- 
phioxus is strictly comparable to the somatopleure of a higher 
Vertebrate embryo. On the other hand, the cells which line it 
and represent the peritoneal epithelium must, from the mode of 
formation of the cavity, occupy the place of the epiblast, and re- 
present a continuation of the epidermis. Thus the respiratory 
chamber of the Ampliioxus is wcl cficceh, a cavity of the same 
fundamental nature as the atrium of the Tunicata ; and this 
circumstance constitutes another curious point of resemblance 
between the Tunicata and Amphioxus, 

On the other hand, it is such a cavity as would be formed by 
the growth and extensive union in the middle line of the lateral 
prolongations of the wall of the body in Balamogloum. 

To what does the respiratory chamber of Ampldoxm answer in 
the higher Yertebrata ? In the manner of its formation it cor- 
responds, as I have elsewhere t suggested, very closely wdtli the 
respiratory chamber into wbicb tbe gill-clefts open in the Tad- 
pole, and which, in most Anura, communicate with the exterior 
by only a single external opening on the left side of the body, 
though there are twm symmetiical apertures in the Tadpole of 
Bmtyhtlira. But, in its relations to the alimentary canal, and to 

^ Eosmberg, “ tJntersuehungeii iiber die Entwickelung dor Teleoetier-Niere/’ 
1867. 

t Manual of the Anatomy of Vertebrated Ammals, p. 121. 
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the generatiye and urinary orgnns, it is obvious that it no less 
closely answers to the “ pleuroperitoneal chamber of the higher 
Yertebrates. The opercular fold which constitutes the outer wall 
of the branchial chamber in the Tadpole is formed by an out- 
growth of the body-wall, as Kowalewsky states the wall of the 
respiratory chamber in Amvhioocm to be. On the other hand, in 
all the higher Yertebrata, the somatopleure which bounds the 
“ pleuroperitoneal cavity ” seems to be formed by a sort of split- 
ting by the mesoblast, apparently very similar to the process which 
gives rise to the perivisceral cavity of Annelida and Arthropoda. 
And the discovery of the free communication of the great serous 
cavities with the lymphatic system, has removed the objection 
that might have been urged that the serous cavities of the Yerte- 
brata are not parts of the vascular system. 

But it has been seen that it is only by the most careful study 
of development that the ‘‘ enterocoelous “perivisceral cavity” of 
the Echinoderm has been shown to be morphologically distinct 
from the “ schizocoelons ” “ perivisceral cavity ” of an Annelid ; 
and I think it probable that renewed investigation will prove 
that the “splitting of the mesoblast” in the Yertebrata repre- 
sents the invagination of the epibiast in the Ascidian, and the 
formation of an epiccele by outgrowth of a ridge in 
Provisionally, at any rate, this hypothesis may be adopted, and 
the Yertebrata in general, as well as Amphiooam^ ranked among 
the Epiccela. 

The discovery of the true head, brain, and renal organs of 
Amphioxus removes the chief supposed anomalies of the struc- 
ture of this animal, and to so great an extent bridges over the 
supposed hiatus between it and the Marsipobranchii, with which 
the development of the latter shows it to be very closely related, 
that I see no reason for separating it from the class Pisces, in 
which, however, it may properly rank as the type of a distinct 
order, which may be termed JSntomocrania, in contradistinction 
-to the rest, in which, as in all the higher Yertebrates, the skull, 
even in the embryonic state, exhibits no indication of its primitive 
segmentation t, and which may be termed Molocrania. 

* More accurately “ pericardio-pleuroperitoneal ” chamber, as the pericar- 
dium is only part of it, and, indeed, is only incompletely shut off in the Bays and 
Myxinoid fishes. 

t See the proof of this position in my Croonian Lecture, * Proceedings of the 
Eoyal Society,^ 1858, 
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The eye-spots of AmpMoms were single in all the Bpcciiiieiis I 
have examined; in the very young Ammocmf.es, dA'scribcd by 
Schulze, there are two such pigment-spots, separated by thc‘. veiy 
short representatives of the cerebral hemisplieres and oiilwdory 
lobes. This suggests that the eye, like the nose, was primit'/ivcdy 
simple in the Yertebrata, and that it has beebine divided in 
the same way as the nose. In this case the involution of tlio 
epiblast, out of which the cornea and the crystalline lens are 
developed, should have been primitively a median sac ; and it is 
a curious circumstance that, in the very young tadpole, Mr. W. 
K. Parker, E.E.S., has described and Bgured a transverse groove 
connecting the eye-sacs. 

I am unable to find any thing in the structure or mode of deve- 
lopment of the Marsipobrancliii which gives this group more 
than an ordinal value in the class Pisces. Their great peculi- 
arities are the structure of tlie skull, the x^rcsciice of a naso- 
palatine passage which opens posteriorly in the Myxinoids, and 
the existence of a large superior median brain-lobe. 

As respects the first jjoint, the skull is strictly comparable 
■with that of the embryo of any higher Yertebrate, being com- 
posed of a parachordal occipital portion, of largely developed 
trabeculsB, and of auditory capsules. In the Lampreys tl\e carti- 
laginous hyoidean and mandibular arches are represented, and 
the curious facial cartilages appear to me to be reducible to the 
type of the labial cartilages of the Elasmobranchs. The cleve- 
iopment of the olfactory organ of the Lamprey proves that the 
single nasal sac of AmpMoixus is the homologue of the nasal sac 
of the Marsipobranchii (at least of that part which is lined by 
the Schneiderian membrane), to which, Iiowever, two olfactory 
nerves, produced apparently by the division of a jjriiiiiitivcdy 
simple and median nerve, proceed. The term M.onorhina,” 
applied by Haeckel to the Marsipobranchii, therefore, is not 
strictly applicable, and I cannot attach any great taxonomic 
value to the structure of the olfactory organs in this group. 
The external duplication of the nasal apertures in the 1 uglier 
Yertebrata appears to me to be chiefly duo to the fact that, 
in them, the cerebral hemispheres are thrown out in front of 
the anterior cerebral vesicle, the front wall of which (the lamina 
terminulis of the third ventricle of the fully developed brain) 
corresponds with the anterior end of the cerehro-spimd axis of 
Amphioxtis^ and attains a large size and considerable downward 



CLASSIPICATIOK OS' THE AHIMAE KHiTG-BOM* 


225 


growth before the olfactory sacs are distinguishable. The regions 
whence the olfactory nerves will he developed are thus widely 
separated, and thrown to the ventral and lateral aspect of the 
head, before the Schneiderian membrane is differentiated. It 
must also be recollected that, when the naso-frontal process 
of the embryo' appears, the olfactory sacs become connected with 
one another by a transverse groove, which is persistent in the 
Bays, and has the same relations as the middle of the olfactory 
sac of the Marsipobranchii would have if it were supposed to 
be transversely elongated. 

‘ Eecent investigations lead me to think that the lower jaw is 
by no means wanting in the Marsipobranchii, though it presents 
a very curious modification. In the Ammoccnte the hyoidean 
cleft, which has been overlooked, is present ; and the manner in 
■which the branchial filaments are developed leads me to believe 
that those which are first formed represent the external gills of 
the Elasmobranchii, Granoidei, Dipnoi, and Amphibia. 

I have formerly expressed the opinion that the naso-palatine 
canal of the Marsipobranchii represents the primitive mouth 
of the Yertebrata. The resemblance of the mouth of Am^Jdoxus 
to that of an Ascidian renders this comparison questionable ; but, 
on the other hand, it is a remarkable circumstance that the median 
nasal involution of Ampliioams corresponds very nearly, in its rela- 
tion to the segmented mesoblast, with the oral aperture of an 
Arthropod or an Annelid ; and it may be that the canal represents 
the ordinary invertebrate oral passage. 

The dorso-median brain-lobe of the Marsipohranch appears to 
me to be represented in the higher Yertebrata by the peduncle 
of the pineal gland, which in the embryo is a hollow process of the 
roof of the anterior cerebral vesicle. It is particularly conspi- 
cuous in young Elasmobranchs. 

In a few Metazoa, as in some small Eotifera and in the Gor- 
diacem, the alimentary canal never becomes developed, although 
these animals clearly belong to groups in which the alimentary 
apparatus is normally formed, and may be safely regarded as 
modified Gastreaa. Whether the like is true of the Cestoidea, 
which are so closely allied with the Trematoda, and of the Acan- 
thocephala, is not certain. Probable as it may be that these are 
GastresB with aborted digestive cavities, it may be well to bear in 
mind the possibility of their never having passed through the 
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G-astrida stage. It is conceivable that an opaliiiiform Momla 
slionldj under completely parasitic conditions of life, have deve- 
loped the organization of a Cestoid worm. At any rate, the con- 
trary must not be assumed without good evidence ; and to indi- 
cate the doubt, it may be well to establish a provisional group of 
Agastreffi for these forms. 

I subjoin a tabular arrangement of the animal kingdom accord- 
ing to the views expressed in this paper, remarking, in conclusion, 
that, in my belief, the progress of knowledge will eventually break 
down all sharp demarcations, and substitute series for divisions. 

AMMALIA. 

I. FBOTOZOA. 

i. Moheea. 

BroiamoeMdm. Brotomonadidm, Mijmstridcd. Boraminifera, 

ii. Ehhoplastica. 

AmcebidiB. Infusoria flag ellata, Crregarinid(S. Aometid,<B. 

Infusoria ciliata, Madiolaria, 

II. METAZOA, 

A. G-ASTEEiB. 

i POLTSTOMATA. 

Forifera (or Sjpongida). 
ii. Mohostomata. 

1. Archseostomata. 

a, Scolecimorpha. b. Coelenterata, 

Motifera, Turbellaria, Mgdrozoa, 

Trematoda* Aciinozoa. 

Ifematoidea, Mirudima, (jQienophora), 

Oligoclimta, 

2. Deuterostomata. 

a, Schizoccela. b, Enteroccela. 



Annelida Gephgrea(f), Bracliiopoda, Enieropmmia^ 
polgchmia, Folgzoa Qhmtognatlmy 

Artkro^oda. Mollusca, Eoliinodermata, 

c, Epicoela. 

Timicata or Ascidioida, 

Vertebrata, 

B. Agastre^ (provisionally), 

Cestoidea, Acantlioceflhala, 
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Observations on Bees, AVasps, and Ants. — Part II. By Sir Joim 
Lubbock, Eart., E.E..S., M.P., E.L.S., Vice-Chancellor of the 
University of London. 

[Head December 17th, 1874.] 

In the Twelfth Volume of the Journal, the Society has done me 
the honour to publish some observations on Bees and AVasps, of 
which the present paper is a continuation. 

Bees, 

Following up the observations recorded in my previous paper, 
on the 19th July I put a bee (I^o. 10) to a honeycomb containing 
12 lbs. of honey 

at 12.30 ; at 12.36 she went back to the hive; 
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and during all this time no other bee came to the comb. 

On the following morning, July 20, this bee came to the honey* 
comb 

at 6 , 5 AM, ; at 6.10 she went back to the hive ; 

„ 6.37 she returned ; „ 6.42 „ „ 

„ 7.17 „ „ 7.21 

IIIW. JOTTEir. — ZOOLOOT, TOL. XU. 16 
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I then left off observing ; but during the whole of this time no 
other bee had come to the comb. 


Oct. 9. I took a bee 11) out of the hive and put her 
to some honey; she returned and kept on visiting it regii« 
larly. 

Oct. 10. This bee came to the honey at 7.80 A.M.,aud went on 
visiting it ; but I was not able to watch her continuously. During 
these two days no other hee came to this honey. 

Oct. 11. No. 11 came to the honey 
at 7.12 A. M. 5 but did not alight ; 

„ 7.18 she cetarned, and at 7,21 went back to the bivc ; 
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Oct » 11. Ko. 11 (eontinued^. 

at 9.55 she returned, and at 10. 1 went back to the hive ; 
,, 10. 7 „ „ 10.11 

„ 10.19 „ „ 10.23 

,5 10.30 a strange bee came ; I killed her. 
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Another strange bee came ; I killed her also. 

At 11.52 she returned, and at 11.55 went ; 
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„ 1. 8 

JS 

JJ 

1.12 

99 

„ 1.19 


?? 

1.23 

99 

1.30 


?> 

1.34 

99 

1.45 

>} 

5J 

1.48 

93 

2. 2 



2. 6 

93 

„ 2.15 

J7 

)> 

2.18 

99 

„ 2.29 


5> 

2.35 

99 

„ 2.45 

)J 

fj 

2.47 

99 

„ 2.50 

i) 

» 

2.52 

99 

„ 2.57 

>} 

>3 

S 

99 

after which she did not come any more that day. It was, how- 

ever, a bad day, and after 1 o’clock she was almost the only bee 

which came out of the hive* 

The following 

morning she came to 

the honey at 7,58 

A.M., but did not alight, behaving j ust as she 

had done the day before. 




At 8. 6 A.M.No.ll returned to the honey, and at 8, 9 she went; 

„ 8.14 

}} 

93 

99 

8.20 „ 

„ 8.30 

?) 

5) 

9) 

8.34 „ 

. „ 8.42 

»j 

9) 

99 

8.46 „ 

„ 8.64 


>9 

99 

8.59 „ 

„ 9. 9 

n 

99 

37 

9.14 „ 

„ 9.19 

V 

39 

39 

9.24 „ 

» 9.29 

jj 

99 

39 

9.33 „ 

„ 9.37 

5J 

99 

99 

9.44 „ 

„ 9.54 

JJ 

'■99 

but was disturbed. 


10 # 
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A strange bee came, wMcb I killed. At 9.59 No, 11 went away ; 


at 10. 5 ske returned to tke honey, „ 10. 8 

33 

„ 10.12 

?5 

„ „ 10.13 

33 

„ 10.16 

J? 

„ „ 10.20 

33 

„ 10.26 

33 

„ „ 10.28 

33 

„ 10.33 

3 ) 

„ „ 10.36 

33 

„ 10.40 

33 

„ „ 10.46 

33 

„ 10.55 a strange bee came which I killed. 

No. 11 returned to 


tke koney regularly; and went on coming. 

Oct. 13. 6.28 A.M. ske came, but, as before, flew away again 


without alighting. 

At 6.32 ske came to tke honey, at 6.36 ske went away 

„ 6.42 

33 

„ 6.46 

33 

„ 6.51 

33 

„ 6.56 

33 

„ 7.10 

33 

„ 7.14 

33 

„ 7.26 

33 

„ 7.34 

33 

„ 7.46 

33 

„ 7.50 

33 

„ 7.55 

33 

„ 8 . 

33 

„ 8.12 

33 

„ 8.15 

33 

,, 8.20 ,, 

33 

„ 8.26 

33 

„ 8.30 

33 

„ 8.33 

33 

„ 8.37 „ 

33 

„ 8.44 

33 

„ 8.60 „ 

33 

„ 8.66 

33 


and so on. 


Oct. 14. Ske came for tke first time at 8.15 a.m., and went on 
visiting tke koney at tke usual intervals. After this day I saw 
ker no more ; ske bad probably met witk some accident. But 
tkese facts skow tkat some bees, at any rate, do not communicate 
witk tkeir sisters, even if tkej find an nntenanted comb full of 
koney, wbick to tkem would be a perfect Eldorado. This is tko 
more remarkable because tkese bees began to work in tke morn- 
ing before tke rest, and continued to do so even in weather wkicli 
drove all tke others into tke skelter of tke hive. That tke few 
strange bees which I have recorded should have found tke koney 
is natural enough, because there were a good many bees about in 
tke room. 

Tke following fact is mentioned by E. Muller as seeming also to 
skow a limited power of communicating facts on the part of bees : 
— Once,"’ he says*, I assisted at a curious contest, which took 
place between tke queen and tke worker bees in one of my hives, 
* * Nature/ June 11, 1874. 
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and wBicli throws some light on the intellectual faculties of these 
animals. A set of forty- seven cells had been filled, eight on a 
nearly completed comb, thirty-five on the following, and four 
around the first cell of a new comb. When the queen had laid 
eggs in all the cells of the two older combs she -went several times 
round their circumference (as she always does, in order to ascer- 
tain whether she has not forgotten any cell), and then prepared 
to retreat into the lower part of the breeding-room. But as she 
had overlooked the four cells of the new comb, the workers ran 
impatiently from this part to the queen, pushing her, in an odd 
manner, with their heads, as they did also other workers they 
met with. In consequence the queen began again to go around 
on the two older combs ; but as she did not find any cell wanting 
an egg she tried to descend, but everywhere she was pushed back 
by the workers. This contest lasted for a rather long while, till 
the queen escaped without having completed her work. Thus 
the workers knew how to advise the queen that something was 
as yet to be done, but they knew not how to show her where it 
had to be done.’* 

I have already mentioned with reference to the attachment 
which bees have been said to show for one another, that though 
I have repeatedly seen them lick a bee w^hich had smeared herself 
in honey, I never observed them show the slightest attention to 
any of their comrades who had been drowned in w^ater. Far, 
indeed, from having been able to discover any evidence of affec- 
tion among them, they appear to be thorougbly callous and utterly 
indifferent to one another. As already mentioned, it was neces- 
sary for me occasionally to kill a bee ; but I never found that the 
others took the slightest notice. Thus on the 11th of October 
I crushed a bee close to one which was feeding — in fact, so close 
that their wings touched ; yet the survivor took no notice what- 
ever of the death of her sister, but went on feeding with every 
appearance of composure and enjoyment, just as if nothing had 
happened. When the pressure was removed, she remained by 
the side of the corpse without the slightest appearance of appre- 
hension, sorrow, or recognition. It was, of course, impossible for 
her to understand my reason for killing her companion ; yet neither 
did she feel the slightest emotion at her sister’s death, nor did 
she show any alarm lest the same fate should befall her also. In 
a second case exactly the same occurred. Again, I have several 
times, while a bee has been feeding, held a second bee by the leg 
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close to her; the prisoner, of course, struggled to escape and 
buzzed as loudly as she could ; yet the selfish (?) eater took no 
notice whatever. So far, therefore, from being at all affectionate, 
I doubt -wliether bees are in the least fond of one another* 

Their devotion to their queen is generally quoted as a most 
characteristic trait ; yet it is of the most limited character. For 
instance, I was anxious to change iny black queen for a Ligurian ; 
and accordingly on the 26th of October Mr. Hunter was good 
enough to bring me a Ligurian queen. We removed the old 
queen, and we placed her with some workers in a box containing 
some comb. I was obliged to leave home on the following day ; 
but when I returned on the 30th I found that all the bees had 
deserted the poor queen, who seemed weak, helpless, and miserable. 
On the 31st the bees were coming to some honey at one of my 
windows, and I placed this poor queen close to them. In alight- 
ing, several of them even touched her ; yet not one of her subjects 
took the slightest notice of her. The same queen, when afterwards 
placed in the hive, immediately attracted a number of bees. 

Although the experiments on colour which I have already 
recorded seem to me tolerably conclusive, still I thought it 
would be worth while to make a few more. Accordingly, on the 
12th July I brought a bee to some boney which I placed on blue 
paper, and about 3 feet off I placed a similar quantity of honey 
on orange paper. After she had returned twice, 1 transposed 
the papers ; but she returned to the honey on the blue paper. 
After she had made three more visits, always to the blue paper, I 
transposed them again, and she again followed the colour, though 
the honey was left in the same place. The following day I was 
not able to watch her j but on the llih, at 
7.29 A.M. she returned to the honey on the blue paper. 7.31 left, 
7.M „ 7,47 „ 

7.56 ^ „ 

I then again transposed the papers. At 8.5 she returned to the 
old place, and was just going to alight j but observing the change 
of colour, without a moment’s hesitation, darted off to the blue. 
Ho one who saw her at that moment could have entertained any 
further doubt about ber perceiving tbe difference between the 
colours. At 8.9 she w^ent ; 

8.13 she s’eturned to the blue. 8.16 went. 

B.2D „ „ 8.23 
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Transposed tlie colours again. 

At 8.35 slie returned to tbe blue, and at 8.39 went ; 


8.44 


j? 


8.47 




8.50 

Transposed tbe colours again. 

8.57 sbe returned again to tbe blue. 
9. 4 ,, „ 

9.12 

9.19 „ „ 

9.25 

9.30 

9.40 

9.50 „ „ 

Transposed tbe colours again. 

10. 2 sbe returned again to tbe blue, 
10.10 
10.20 


8.53 

9 

9. 7 
9.15 
9.22 
8.27 
9.84 
9.44 
9.55 

10. 6 
10.14 
10.25 




j? 

j? 

jj 

75 

55 


5J 

5) 


10.30 

10.40 

10.48 

11.12 

11.21 


5J 

55 

55 

55 

55 


11.26 

11.36 


55 

55 


55 

55 

55 

55 

55 


55 

55 


10.34 

10.44 

10.51 

11.14 


55 

55 

55 

55 


and dew about, having 
been disturbed. 

11.28 went, 

11.40 „ 


12. 5 came and dew about, but did not settle till 
12.17, 12.17 went,- 

12.21 came and dew about. 

- Thougb it was a beautiful afternoon, sbe did not return any 
more that day. 

That bees can distinguish scents is certain. On tbe 5tb Oct. 
I put a few drops of Eau de Cologne in tbe entrance, and imme- 
diately a number (about fifteen) of bees came out to see what was 
tbe matter. Eose-water also bad tbe same effect ; and, as will 
be mentioned presently, in this manner I called tbe bees out 
several times ; but after a few days they took hardly any notice 
of tbe scent. For , instance, on tbe 17tb Oct. I tried' them with 
twenty drops of Eau de Cologne,' tbe same quantity of essence of 
violet, of lavender-water, of essence of musk, of essence of Pat- 
chouli, and of spirits of wine ; but they took no apparent notice 
of any of them. 
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I lia?e also made some observations witli the view of ascertaiii- 
ing wliether the same bees act as sentinels. With this object, on 
the 5tli of October, I called out the bees bj placing some eau de 
Cologne in the entrance, and marked the first three bees that came 
out. At 5 p.M. I called them out again ; about twenty came, in- 
cluding the three marked ones. I marked three more. 

Oct. 6 . Called them out again. Out of the first twelve five 
were marked ones, I marked three more. 

Oct. 7. Called them out at 7.30 a.m. as before. Out of the first 
nine, seven were marked ones. 

At 5.30 p.As. called them out again. Out of six, five were marked 
ones. 

at 7.15. Six came out, ail marked 

at 6.40. Out of the first ten, eight 
were marked ones. 

11.80 A.M, Out of six, three were 
marked. I marked the other three. 
1.30 p.M. Out of ten, six were 
marked. 

4.30. Out of ten, seven were 
marked. 

6.5 A.M. Out of six, five were 
marked, 

„ Shortly afterwards I did the same again, when out of 
eleven, seven were marked ones. 

„ 5.30, p.M. Called them out again. Out of seven, five 

were marked. 

Oct. 11. 6.30 A.M. Called them out again. Out of nine, seven 

were marked. 

„ 5 p.M. „ Out of seven, five were, 

markocL 

After this day they took hardly any notice of the scents. 

Thus in these nine experiments, out of the ninety-seven bees 
which came out first, no less than seventy-one wnre marked ones, 
though out of the whole number of bees in the hive there were 
only twelve marked for this purpose, and, indeed, even fewer in 
the earlier experiments, I ought, however, to add that I gene- 
rally fed the bees when I called them out. 

It is sometimes said that the bees of one hive all know one 


Oct. 8. Called them out 
ones. 

Oet. 9. Called them out 

S» 5J 

?? J> ?? 

99 99 99 

Oct. 10. ,, „ 
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another, and iinmediatelj recognize and attack any intruder from 
another hive. At first sight this certainly implies a great deal of 
intelligence. It is, however, possible that the bees of particular 
hives have a particular smell. Thus Langstroth, in his interest- 
ing ^ Treatise on the Honey Bee,’ says : — “ Members of different 
colonies appear to recognize their hive companions by the sense 
of smell f ’ and I believe that if colonies are sprinkled with scented 
syrup, they may generally be safely mixed. Moreover, a bee re- 
turning to its own hive with a load of treasure is a very different 
creature from a hungry marauder ; and it is said that a bee, if 
laden with honey, is allowed to enter any hive with impunity. 
Mr. Langstroth continues, “ There is an air of roguery about a 
thieving bee which, to the expert, is as characteristic as are the 
motions of a pickpocket to a skilful policeman. Its sneaking 
look and nervous guilty agitation, once seen, can never be mis- 
taken.’’ It is at any rate natural that a bee which enters a wrong 
hive by accident should be much surprised and alarmed, and would 
thus probably betray herself. 

On the whole, then, I do not attach much importance to their 
recognition of one another as an indication of intelligence. 

I had made some observations also with the view of ascertaining 
whether the bees which collect honey also work in the hive and 
attend to the brood, or whether they devote themselves exclu- 
sively to one or other of these duties. My observations, how- 
ever, were not conclusive ; but some light has been thrown on the 
subject by Dzierzon, from which it would appear that for the first 
fortnight of a bee’s iife*she attends exclusively to indoor duties, 
and only afterwards takes to the collection of honey and pollen. 
Dzierzon’s statements have been confirmed by Dr. Donhoff*. On 
the 18th April he introduced a Ligurian queen into a hive of black 
bees. The first Ligurian workers emerged on the 10th May, and 
made their first appearance outside the hive on the 17th; but 
not until the 25th did any of the Lignrian workers appear on his 
feeding-troughs, which were constantly crowded with common 
bees, nor were any seen to visit the flowers. Eepeated observa- 
tions, says Dr. Donhoff, “force me to conclude that during the first 
two weeks of the worker-bee’s life the impulse for gathering 
honey and pollen does not exist, or at least is not developed, and 
that the development of this impulse proceeds slowly and gradu- 
ally. At first the young bee will not even touch the honey pre- 
sented to her ; some days later she will simply taste it ; and only 
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after a lapse of time will slie consume it eagerly. Two weeks 
elapse before slie readily eats honey; and nearly three weeks pass 
before the gatliering-im'^vlBe is sufficiently developed to impel her 
■to fly abroad and seek for honey and pollen among the flowers’" 

In my first memoir I alluded to the difficulty which bees expe- 
rience in finding their way about* In this respect they certainly 
differ considerably. Some of the bees which came out through 
the little postern door (already described) w^re able to find their 
way back after it had been shown to them a few times. Others 
WBre much more stupid ; thus, one bee came out on the 9th, 11th, 
12th, 14th, 15th, 16th, l7th, ISth, and 19th, and came to the honey ; 
but though I repeatedly put her back through the postern, she 
was never able to find her way for herself* 

I often found that if bees which were brought to honey did not 
return at once, still they would do so a day or two afterwards. 
For instance, on July 11, 1874, a hot thundery day, and when the 
bees w^ere much out of humour, I brought twelve bees to some 
honey ; only one came back, and that one only once ; but on the 
following day several of them returned. 

My bees sometimes ceased work at times when I could not 
account for their doing so. Oct. 19 was a beautiful, sunshiny, 
warm day. All the morning the bees^were fully active. At 11.25 
I brought one to the lioney-comh, and she returned at the usual 
intervals for a couple of hours ; but after that she came no more, 
nor were there any other bees at work. Yet the weather was 
lovely, and the hive is so placed as to catch the afternoon sim, 

I have made a few ohservaf ions to ascertain, if possible', whether 
the bees generally go to the same part of the hive. Thus, 

Oct. 5. I took a bee out of the hive, fed her and marked her. 
She went back to the same part. 

Oct. 9. At 7.15 I took out two bees, fed and marked tliem. 
They returned ; but I could not see them in the same part of the 
hive. One, however, I found not far off. 

At 9.30 brought out four bees, fed and marked them. One 
returned to the same part of the hive. I lost sight of the others. 

Since their extreme eagerness for honey may be attributed 
rather to their anxiety for the commonweal than to their desire 
for personal gratification, it cannot fairly be imputed as gree- 
diness ; still the following scene, one which most of us have wit- 
messed, is incompatible surely with much intelligence. The sad 
* < HiTO- and Honey-Bee/ Hangstroth, p. 195. 
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fate of tlieir ■on.fortuiiate companions does not in tlie least deter 
others who approach the tempting lure from madij alighting on 
tlio bodies of the dying and the dead,, to share the same miserable 
end. No one can understand the extent of their infatuation until 
he lias seen a confectioner’s shop assailed by myriads of hungry 
bees. I have seen thousands strained out from the syrup in 
which they had perished 5 thousands more alighting even upon 
the boiling sweets ; the floor covei'ed and windows darkened with 
bees, some crawling, others flying, and others still, so completely 
besmeared as to be able neither to crawd nor fly — not one in ten 
able to carry home its ill-gotten spoils, and yet the air filled with 
new hosts of thoughtless comers”*. 

If, however, bees are to be credited with any moral feelings at 
all, I fear the experience of all bee-keepers shows that they have 
no conscientious scruples about robbing their w^eaker brethren. 
“If the bees of a strong stock,” says Langstroth, “ once get a 
taste of forbidden sweets, they will seldom stop until they have 
tested the strength of every hive.” And, again, “ Some bee- 
keepei’s question whether a bee that once learns to steal ever 
returns to honest courses.” Siebold has mentioned similar facts 
in the ease of wasps (Pi^Usfee), 


Wasps. 

Sept. 13. At 6 A.M. I put a w’-asp to some honey on green paper, 
and about a foot off I put some more honey on orange paper. 
The wasp kept returning to the honey at the usual intervals. At 
8.30 I transposed the papers ; but the w^asp followed the colour. 
At 9 o’clock I transposed the papers again, but not the honey ; 
she returned again to the green, from which it would appear that 
she was following the colour, not the honey. At 10.20 I again 
transposed them, with the same result. 

, Ants. 

M. Eerel, in his excellent work ‘ Les Eoiirmis de la Suisse.’ 
asserts that Ants, when they first quit the pupal state, like the 
bees, devote themselves to household duties and the care of tbe 
young, not taking any part in the defence of the nest until a 
later period of life. He has repeated many of Huber’s expe- 
riments, As regards the memoi'y of ants, he convinced him- 
self that they recognized their companions after a separation of 
* ‘ Hive- and Honey-Bee/ Langstroth. page 277. - 
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four montlis ; but lie believes they would not do so for more tlian 
one season* In my previous memoir I have described tlie be- 
haviour of ants to companions from whom they bad been sepa- 
rated for several months, and mentioned that I could not satisfy 
myself as to the lively manifestations of joy and satisfaction de- 
scribed by Huber as being shown under such circumstances* M* 
Porelj in the above-mentioned work, expresses his opinion that 
the signs which Huber regarded as marks of affection, were in 
reality signs of distrust and fear, which, however, were soon 
removed. 

Ants of different nests are generally enemies ; but M. Eorel 
assures us (p. 262) that when they ffrst quit the pupa-stage, ants 
do not distinguish friends from foes, though three or four days are 
sufficient to enable them to do so. It is to be regretted that he 
does not give the facts on which this interesting statement is 
based. 

The behaviour of ants to one another differs very much accord- 
ing as they are alone or .supported by numerous companions. An 
ant which would run away in the first case, will fight bravely in 
the second (p. 21^9). 

MM. Forel and Ebrard both assert that if an ant is a little ill 
or slightly wounded, she is carefully tended by her companions ; 
while, on the other hand, those which are dangerously ill or 
wounded are carried out of the nest to die. I have not met with 
any eases of this kind. 

Again, some days I found no ants about on my wmdow-sill as 
usual, although there seemed nothing in the weather to account 
for it. 

I quote the following in order to show the steadiness with 
which ants work. 

July 13. At 6.20 a.m, I put an ant to some honey ; at 0.40 
she went, 7.2 she returned, and at 7.8 went away again, but not 
to the nest ; at 7.11 she returned, and at 7.15 went away again. 


7.27 she came back. 

7.40 went. 

7.49 


8. 5 „ 

8.14 

?? 

8.19 „ 

8.31 

3? 

8.39 „ 

8.43 

33 

8.47 „ 

8.55 

33 

9 » 

9. 8 

33 

9.10 „ 

ai7 

53 

9.26 „ 
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At 9.34 she came back, and 

at 9.40 went ; 

9.49 

55 

10 

55 

10.11 

>5 

10.20 

>5 

10.27 

55 

10.86 

55 

10.44 

55 

10.52 

55 

12.52 

55 

12.54 

55 

1. 3 

55 

1.20 

55 

1.30 

55 

1.41 

55 

1.51 

55 

2. 6 

55 

after which I was unable to go on watching. 


Another ant the same morning 



came to the honey at 6.55 a.m., at 7. 4 

went away. 

Eeturned at 

7.10 

„ 7.14 

55 

?> 

7.34 

„ 7.36 

55 

7J 

7.45 

„ 7.50 

55 


8. 2 

,, 8. 7 

55 

5 , 

8.17 

„ 8.22 

55 

55 

8.31 

„ 8.36 

55 

55 

8.44 

„ 8.58 

55 

55 

8.59 

» 9 

55 


after wMcli ste came back no more. During tbis time fifteen 
others bad come to tbe boney. 

That ants have a certain power of communication bas been 
proved by Huber and other observers. Several striking cases are 
mentioned by M. ForeL Por instance (op. cit. p. 297), an army 
of Amazon ants, on an expedition in search of slaves, attacked a 
nest of formica riiJlharMs. In a few seconds (quelques secondes) 
tbe dome of tbe nest was covered with W. ruJibarUs, which rushed 
out to defend their house. 

On another occasion he placed a number of Tetramorium cm- 
pitum about four inches from a colony of Flmdole palUduIa* 
En un din d’mil/’ he says (p. 384), “ ralarme fut repandue, et 
des centaines de Pheidole se jeterent au devant de Tennemi,” 

Again, he (p. 349) placed some earth containing a number of 
Tetramorium about four inches from a nest of Btrongt^logmthm 
Sulerk Several combats took place ; but after the lapse of a few 
minutes (quelques minutes) a whole army of B. Stiheri emerged 
and attacked the intruders. 

On another occasion, some Amazon ants (p. 301) were search* 
ing in vain for a nest of Formica rujiharhis. After a while some 
of them found the nest. ** Immediately ’’ (aussitot), he says, 
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signal was given, the Amazons rushed in the right direction and 
pillaged the laest in spite of its inhabitants.” This is a surprising 
statement. If it is to be taken literalij, the communication can- 
not have been made by the antennsB ; the signal can hardly have 
been a visible one ; are we then to imagine a sound or smell to 
have been made use of which our auditory and olfactory nerves 
are incapable of perceiving ? or have ants some sense which we 
do not possess ? 

It would even .appear, from M. Forel’s statements, that in 
some cases one species comprehends the signs of another. This 
is, of course, the case when different species live in association ; 
but I am now speaking of hostile species. Formica sanguinea^ 
he assures us, understand the signals of F. pratensis, “Elies 
savent,” he says (p. 359), “toujoiirs saisir Fiiistant on lesjsm- 
temis se communiquent le signal de la deronte, et elles savent 
s’apprendre cette decouverte les lines aux antres aveo nne rapidite 
incroyable. An moment m^me on Ton volt les pratemis se jeter 
les lines contre les autres en se frappant de quelques coups 
rapides, puis cesser toute resistance et s’enfuir en masse, on voit 
aussi les sangumea se jeter tout-a-coup au milieu d’ elles sans la 
plus petite retenue, mordant a droite et a gauche comme des 
Folyergus, et arrachant les cocons de toutes les p^'atemis qui en 
portent,” 

He is of opinion (p. 364) that the difterent species differ much 
in their power of communicating with one another. Thus, 
though Folyergtic mfescens is smaller than F, mnguinea^ it is 
generally victorious, because the ants of this species understand 
one another more quickly than those of F. sangninea. 

It appeared to me that the following experiment might throw 
some light on the power of communication possessed by ants, viz. 
to place several small quantities of honey in similar situations, 
then to bring an ant to one of them, and subsequently to register 
the number of ants visiting each of the parcels of honey, of coui’se 
Imprisoning for the time every ant which found her way to the 
honey except the first. If, then, many more came to the honey 
which had been shown to the first ant than to the other parcels, this 
would be in favour of their possessing the power of communicating 
facts to one another, though it might be said they came by scent. 
Accordingly on the 13th July, at 3 p.m., I took a piece of cork about 
8 inches long and 4 inches wide, and stuck into it seventeen pins, 
on three of which I put pieces of card with a little honey. Up 
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to 5.15 no ant liad been up any of these pins. I then put an ant 
to tlie honey on one of the bits of card. She seemed to enjoy it, 
and fed for about five minutes, when she went away. At 5.30 
she returned, but went up six pins which had no honey on them. * 
I then put her on to the card. In the mean time twelve other 
ants have been up wrong pins and two up to the honey ; these 
I imprisoned for the afternoon. At 5.46 my ant 'went away. 
I’rom that time to 6 o’clock seven ants came, but not the first. 
One of the seven went up a wrong pin, hut seemed surprised, 
came down and immediately went up the right one. The other 
six 'went straight up the right pin to the honey. Up to 7 o’clock 
twelve more iints went up pins — eight right, and four wrong. 
At 7 two more went wrong. Then my first ant returned, bring- 
ing three friends with her; and they all went straight to the 
honey. At 7.11 she went: on her way to the nest she met 
and spoke to two ants, both of which then came straight to the 
right pin and up it to the honey. Up to 7.20 seven more ants 
came and climbed up pins — six right, and one wrong. At 7.22 
my first ant came back 'with five friends; at 7.30 she went 
away again, returning at 7.45 with no less than twenty com- 
panions. During this experiment I imprisoned every ant that 
found her way up to the honey. Thus, while there were seven- 
teen pins, and consequently sixteen chances to one, yet between 
5.45 and 7.45 twenty -seven ants came, not counting those which 
were brought hy the original ant ; and out of these twenty-seven, 
nineteen went up the right pin. Again, on the 15th July, at 2.30, 

I put out the same piece of cork with ten pins, each with a piece 
of card and one with honey. At 4.40 1 pnt an ant to the honey ; 
she fed comfortably, and went away at 4.44. 

jA.t 4.45 she returned, and at 5. 5 went away again. 

„ 5.40 „ „ 5.55 

„ 6.13 5 , and again at 6.25 and 6.59, 

There were a good many other ants about, which, up to this time, 
went up the pins indiscriminately. 

At 7.15 an ant came and went up the right pin, and another at 
7.18. At 7.26 the first ant came back with a friend, and both 
went up the right pin. At 7.28 another came straight to the 
honey. 

^^-SO one went up a wrong pin. 

„ 7.31 one came to the right pin. 

,, 7.36 ,, „ with the first ant 
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At 7.39 one 

came to the right 

„ 7.40 

jj 

V 

„ 7.41 

j? 

V 

„ 7.43 

j? 

» 

„ 7.45 

5J 

}) 

„ 7.46 

5J 

JJ 

)} 

J> 

wrong 

JJ 

J? 

3 > 

„ 7.47 two 

5J 

ft 

„ 7.48 one 

3 ? 

right 


wroiiff 


„ tlie first ant came back. 

7.49 another came to the ri^ht pin. 

7.50 „ 

7.51 „ 

„ three 

7.52 one 
7.55 „ 




right 


7.57 

7.58 

7.59 


6 )l 
JJ 

wrong „ 
right „ 
wrong „ 
right „ 
wrong „ 
right „ 
wrong „ 


Thus after 7 o’clock twenty-nine ants came ; and though there 
were ten pins, seventeen of them went straight to the right pin. 

On the 16th July I did the same again. At 6.25 I put an ant 
to the honey ; at 6.47 she went. 

At 6.49 an ant came to the right pin. 

„ 6.50 another „ „ 

5, 6.65 „ „ ,, 

„ 6.56 „ „ wrong pin, and then to the right one... 

„ 6.58 „ „ right pin. 

^ >» j> 

,, 7. 5 theprst ant came back, and remained at the honey till 
7.11. 

„ another came to the right pin ; but sbe was with the first, 
„ 7. 6 another ant came to the right pin. 

„ 7. 6 ,, ,, 

7.12 


7,18 


Tliese two ants were met by the first one, which crossed an* 
tennse with them, when they came straight to the honey. 

At 7.14 another ant came straight to the honey. 
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At 7.21 the firtit ant returned ; at 7.26 she left. 

7.24 another ant came, but went to a wrong piiij and then 
went on to the right one. 

„ an ant came to wi’ong pin. 


55 


55 55 55 


55 55 

55 55 

55 55 

„ 7.38 the hrst came back, at 7.45 went away again. 

„ 7.42 an ant went to a wrong pin. 

55 55 55 

55 55 55 

55 55 55 

„ the right pin- 

„ 7.55 the first ant returned, and at 7.56 went away again. 

„ 7.57 an ant went to wrong pin. 

55 7.58 „ right „ 

55 B „ wrong „ 

55 . „ right „ 

55 B.l „ wrong „ 

After this, for an hour no more ants came. On this occasion, 
therefore, while there were ten pins, out of thirty ants, sixteen 
came to the right one, while fourteen went to one or other of the 
nine wrong ones. 

»T Illy 18. I put out the boards as before at 4 o’clock. Up to 
4.25 no ant qaine. I then put one (No. 1) to the honey ; she fed 
for a few minutes, and w'ent aAvay at 4.31. 

At 4.85 she came back with four friends, and went nearly 
straight to the honey. At 4.42 she went away, but came back 
almost directly, fed, and went away again. 

At 4.57 she returned, and at 5.8 went aAvay again, 

„ 4.45 an ant came to wrong pin. 


5, 7.47 
„ 7.48 
5, 7.49 
„ 7.52 


7.34 

7.35 


55 


4,47 


55 


55 

55 

55 

55 

35 


4.49 

4.50 
4.52 

4.55 

4.56 


55 

55 

55 

55 

J5 


55 

right pin, 

55 

wrong pin. 

right pin. This ant (No. 2) I allowed' 
to return to the nest, which she did 

at 5.23. 


j5 o. h ,, 

niNN. JOUKN. — zoonou 3r, 


, right pin. 
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At 5.11 an ant came to wrong pin. 

„ 5 J2 „ right pin. 

I changed the pin. 

„ 5.16 an ant came to the pin which I had put in the same 

place. 



3? 

37 

right pin. 

JJ 

5.19 

.11 

3? 

77 

5.20 

two ants 

„ with No. 2. 


33 

aut No. 1 

3, and went at 5.25.- 

y: 

5.25 

ail aut 

„ : this ant had been spoken 

to by No. 2. 

77 

5.26 

auotber aut 


5? 

5.85 

33 

33 

51 

5.87 

37 

37 

75 

5.40 

-7 

77 


5.4i 

aut No. 1 

„ and went at 5.49. 

1? 

5.45 

another aut 

37 


,j O.OO 35 yj 

„ 5.51 ant No. 1 came buck, and 5.54 went. 

„ 5.58 two ants came to the right pin. 

53 5.59 another ant „ „ 

n 77 57 a wrong pin. 

1 changed the pin again. 

„ 6.49 an aut came to the pin which I had put in the same 
place. 

5 , 7. 1 another ant came to the right pirn 

7, 7.20 

„ 7.33 „ 

3 , 7.46 aat No. 1 returned, 7.55 went. 

Thus during this time, from 4.50 until 7.50, twenty-niue aids 
came, twenty-six went to the right pin, while only three went up 
any of the nine wrong ones. Moreover, out of these twcuty-six, 
only four were distinctly broxrght by the two ants which I had 
shown the honey. 

On the 19th I tried a similar experiment. The marked ants 
frequently brought frieuds with them ; hut, without eountiiio' 
these, from 3.20 to 8 o’clock, out of forty-flve ants, twenty-nine 
went up the idght piu, while sixteen went up the nine wron*^ ones. 

Thus on , o • 

July 13, out ol 27 auts, 19 wont riglit aud 8 wron". 
o 1# 29 ,, 17 ,, lij 
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July 16, out of 30 ants, 16 went right and 14 wrong. 

18, „ 26 „ 23 3 „ 

» 19, „ 45 „ 29^ „ 16 

Or adding them all together, while there W'ere ten pins at least, 
out of 156 ants 103 eame up the right pin, and only 53 up the 
others. 

It certainly appeared to me that some of the ants were much 
cleverer in finding their way to the honey than others ; several 
ants which I put on honey came back to nearly the same place, 
and yet did not seem able to find the exact spot. 

Again, some appeared to communicate more freely with their 
friends than others ; and I have met with cases which show that some 
ants certainly do not, under such circumstances, summon others 
to their assistance. Erom this point of view the following obser- 
vation may be compared with those already recorded. On the 1 st 
August an ant came to the honey at 4.20 and went away a few 
minutes afterwards. 


At 4.3G she returned, and at 4.41 went away again 

„ 4.52 

J? 

GO 

15 

„ 5.11 

?J 

5.15 


„ 5,30 

n 

5.35 

55' 

„ 6. 5 

„ 

6.10 

,15 

„ 6.21 


6.31 

55 

„ G.39 

„ 

6.43 


„ 6.55 

?? 

6.59 


„ 7.80 

55 

7.36 

55 

„ 7.49 

?J 

7.54 

51 


Yet during all this time she brought no friend wdth her. 

The following additional observations were made after the read- 
ing of the paper, at the dates severally mentioned below. 

Thus on the 3rd J an. I placed some larvce in three small porce- 
lain saucers in a box 7 inches square attached to one of my frame- 
nests. The saucers were in a row 6 inches from the entrance 'to 
the frame and inch apart from one another. 

At 1.10 an ant came to the larvse in the cup which I will call 
No, 1, took a larva, and returned to the nest. 

At 1.24 she returned and took another. 

■ 1.45 

2.10 she went to the further saucer, No. 3. I took her iip 
and put her to No. 1, She took a larva and returned. 

2,24 she returned to cup No. 3. As there were only two 
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lary^B in this cup, I left her alone. She tot>k one and 
returned. 

At 2.31 she retiinied to cup No. 3 and took the last larva. 

2.40 she came back to cup No. 3 and searched diligently, 
went away and wandered about for two minutes, then 
returned for another look, and at length, at 2.50 went 
to cup No. 1 and took a larva. 

3 came to cup 1 and took a larva. 

3. ^ 

3.15 „ „ , first, however, going and 

examining cup S again. 

3.18 came to cup 3, then went to cup 2 and took a larva. 


3.30 

3.43 


>5 


2 

2 




5.53 came to cup 3, but did not climb up it, then went to 
cup 2 and took a larva, which she either dropped or 
handed over to another ant ; for without returning to. 
the nest, at 3.55 she returned to the empty cup, and 
then to cup 2, where she took the last larva., so that two 
cups are now empty. 

4, 3 she came to cup 3, then to cup 2, and lastly to cup 1 , 
w^hen she took a larva. 

4.15 came to cup 1 and took a larva. 


4.22 


it 


6 came to CAip 3, then to cup 2, and lastly to cup 1, when 
she took a larva. 

5.19 came to cup 1 and took a larva. 

5.50 came to enp 2 and then to cup 1 and took a larva, 

6.20 „ 1 and took the last larva, 

I noiv put about 80 larvai in cup 3. 

It is remarkable that during all this time she did not come 
straight to the cups, but took a, roundabout and apparently irre» 
solute course. 

At 7: 4 she came to cup 1 and then to cup 3, and then, borne. 
There were at least a dozen ants exploring in the box; Init 
she did not send any of them to tlm larvje. 

At 7.30 slie retiirned to cup 3 and took a larva. 

I now left off watching for an hour. On my rfliirn at 
8.30 she was just eai'ryiug off a larva. 

H.40 she came back to cup 3 and took a larva. 
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8.55 slie came to eiip 1 then to cup 8 and took a larva. 


9J2 

0.30 

9.52 

10.14 


3 


I? 

1 


5J J? 

n ?j 

5» 


10.20 she went and examined cnp 2, then to cup 3 and took 


a larva. 

At 10.45 she came to cup 8, and I went to bed. At 7 o’clock 
the nest morning the larv^ were all removed. In watching this 
ant I was much struck by the difficulty she seemed to experience 
in finding her way. She wandered about at times most irreso- 
lutely, and, instead of coining straight across from the door of the 
frame to the cups, kept along the side of the box ; so that in 
coming to cup 3 she went twice as far as she need have done. 
Again, it is remarkable that she should have kept on visiting 
the empty cups time after time. I watched for this ant care- 
fully on the following day ; but she did not come out at all. 

During the time she was under observation, from 1 till 10.45, 
though there were always ants roaming about, few climbed up the 
walls of the cups. Dive found their way into the (empty) cup 
1 and one only to cup 3. It is clear, therefore, that the ant 
under observation did not coinmunicate her discovery of larvae 


to her friends. 

The following day I watched again, having, at 7 a.m,, put larvse 
into one of the porcelain cups arranged as before. ISTo ants found 
them for several hours. 

At 11.37 one came and took a larva. 

„ 11 .50 she returned and took a larva. 

n 
55 
51 

n 

55 


11,59 she returned 
12. 9 
12.16 

12.21 „ ■ 

12.26 


„ 12.32 


55 


51 


15 

75 


12..S7 

12.41 


55 

>5 


12.45 


55 


51 

55 

>5 


12.50 

12.57 


I** 

55 


51 

55 


57 

17 


1. 5 

1.11 


5? 

55 


55 


15 
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At 1.21 she returned and took a larva* 


?y 

u 

is 

s? 


51 

55 

55 

1J 

55 

55 

55 

55 

55 

55 

55 

55 

55 


55 

55 


55 

55 


55 

>5 

55 

55 

55 

55 

55 

55 

55 

55 

55 

55 

55 

55 

55 

5? 


1.35 
1.40 
1.44 
1.52 
1.5G 
2 . 2 
2.10 

2.17 
2,24 
2.30 

2.36 

2.43 
2.48 

2.54 

2.59 

3. 3 
3.10 
3.14 

3.19 
3.34 

3.39 
3.47 
3.56 

4. 7 

4.13 

4.20 

4.28 

4.39 

4.44 
4.50 

4.55 

5. 1 
5., 7 

5.17 
5.23 

5.28 

5.40 

5.45 

5.59 

6. 9 

6.13 


55 

15 

>5 

55 

55 

55 

55 

55 

55 

55 

55 

55 

55 

55 

55 

55 

55 

55 

55 

55 

55 

55 

55 

55 


15 

55 

55 

55 

55 

55 

55 

55 

55 

55 

55 

55 

5? 

5? 

55 


55 

55 

55 

55 

55 

55 

55 

55 

55 

55 

55 

JS 

55 

>5 

55 

55 

55 

55 

55 

55 

15 


55 

5 

>5 

55 

55 

55 

55 

55 

55 

55 

55 

55 

55 

>5 

55 

55 

55 

55 

55 



Blit JOUK- lubbooe: on bees, wasps, and ants. 


249 


At 

jj 

?> 

J5 

JJ 

V 

5J 

?? 

JJ 

5) 

JJ 

?J 

)} 

JJ 

J? 

J3 

3) 

)3 

?? 

?J 

3J 

3) 

JJ 

33 

33 

33 

33 

33 

33 

53 

33 

33 

33 


6.35 she returned and took a larva. 


6.40 

6.46 

6.51 
6.58 
7, 2 

7. 8 

7.12 
7.16 
7.21 

7.26 

7.39 

7.44 
7.53 
7.57 

8. 3 

8 . 8 

8.13 

8.20 

8.26 
8.31 
8.38 

8.45 
8.50 
8.55 

9. 2 
9.11 
9.19 
9.25 
9.33 

9.40 

9.46 

9.52 


53 

33 

53 

33 

33 

33 

33 

35 

33 

33 

33 

33 

33 

33 

33 

>5 

33 

33 

33 

33 

33 

33 

37 

33 

33 

33 

33 

33 

33 

35 

33 

35 


33 

53 

33 

35 

33 

33 

33 

33 

33 

33 

53 

S'* 

53 

33 

33 

33 

33 

33 

33 

53 

35 

33 

53 

33 

33 

33 

33 

33 

35 

33 

53 

33 


This is au unusually long interval j still I am sure the time 
is correct. 



33 

:3 

33 

33 

3 ’ 


10J2 
10.99 
10.49 
10.54 
11 . 1 


33 

35 

35 

3) 

55 


53 

35 

33 

33 

53 
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At tills time I went to bed. There were still about tweiitj-five 
iarvge in the cup, which had all been removed when I looked at 6.15 
the next morning. During the whole time she was under obser- 
vatioiij only two strange ants found their way to the cup, though 
there were some vranderiug about in the box all day. Towards 
evening, however, they went into the nest, and for some hours my 
ant w’as the only one out. It wTll be observed that she returned 
at shorter intervals than the previous ones. This was partly 
because she had a shorter distance to go, and partly because she 
wuis not bewildered by three cups, like the preceding. I had 
placed a hit of wood to facilitate her ascent into the cup. This 
she made use of, but instead of going the shortest way to the 
cup, she followed the side of the box, partly, perhaps, because 
the floor was covered with a plate of porcelain. This, however, 
would not account for the fact that at first she invariably went 
beyond the cup, and even past the second cup ; gradually, how- 
ever, this circuit became smaller and smaller ; but to the last she 
w'ent round the outside of cup 1 instead of going straight to the 
spot where I had placed the bit of wood. 

On the 9tli January again I watched her under similar circiim- 
stances. Erom 9.35 to 1.40 she made 55 journeys to and fro, 
carrying off a larva each time ; but during this period only one 
strange ant found the larvm. 

In the afternoon of the same day I watched the ant which had 
been under observation on the 3rd Jan. Erom 3.27 to 9.30 she 
made forty-two visits, during which time only four strange ants 
came to the larv». 

On the lOtli Jan. I watched the same ant as on the 4th. 
Between 11 a.m:, and 10 n.M, she made no less than ninety-two 
visits ; and during the w'boie time only one strange ant came to 
the larvae. 

On the 18th Jan, I put out some more larv® in the small por- 
celain cups. Between 8 and 9 both these ants found them, and 
kept on coming all day up to 7 b.m., when I left off observing. 
There were a good many ants wandering about in the box ; but up 
to 4 o’clock only four came to the larvae. Two of them I iiupri- 
soned as usual ; but two (which came at 4.30 and 4.36) I marked. 
These went on working quietly with the Jrst two till I left off 
observing at 7 i\m. ; and during this latter time only three other 
ants found the larvae. 

On the 31st Jan. 1 watched another specimen. At 9.14 I put 
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Ler into a small cup containing* a numbei’ of larv^sc. She worked 
continuously till half past seven in the eveniiigj when I left off 
watching. During that time she had made more than ninety 
journey Sj carrying each time a larva to the nest. During the 
whole time not a single other ant came to the iarvse. 

Again on the 7th Eeb. I watched two ants in the same manner. 
At 7 A.M. I put some larv^ in the small china cups. Dp to 8 no 
ants had come to them. Soon after 8 I put two marked ants^ 
neither of them being the same as these whose movements are 
above recorded. They -w^ere then watched until a quarter to eight 
in the evening, during which time one of them had made twenty- 
six journeys, carrying off* a larva each time ; the other forty-two. 
During this period of about eleven hours, two strange ants had 
come to the cup at which these were svorking, and the same 
number to one of the other cups. 

Hone of these ants, therefore, though they had found a large 
number of larvae, more than they could carry in a whole day, sum- 
moned any other to their assistance. 


Diagnoses of new Grenera and Species of llydroida. 

By Professor Allman, M.D., LL.D.,P.E.S., Pres. L.S., &c. 

[Bead December 17th, 1874.] 

(Plates IX-XXIII.) 

Some very interesting collections of Ilydrcida have been recently 
placed in my hands for determination. One of the most impor- 
tant of these is from the Zoological Museum of the University of 
Copenhagen, and consists exclusively of gymnoblastic forms. It 
has been obtained from various parts of the world; hut most of 
the species are from the Scandinavian shores. It has been put 
into spirits, and is, for the most part, in a veiy good state of 
preservation, so much so, indeed, as frequently to admit of accu- 
rate drawings being made from the soft parts., Among the 
Hy droids of this collection sufficiently well preserved for deter- 
mination, are seven undescribed species, I'eferabie to six genera. 
Por the opportunity of examining it I am indebted to Professor 
Liitken, of the University of Copenhagen. 

Another ' collection, also preserved in spirits, consists entirely 
of caljptoblastic forms, and was made in the Japan seas by Capt. 

LINK. JOUEN.— ZOOLOOT, YOL, XII. ,18 ' 
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St. Joliii/of II.M.S. ^Silvia.’ It was submitted to me for deter- 
iniiiatioa bj Mr. J. Grwjn JeflVejs, bj wlioin it is destined to 
ibnii part of tbe collection of tlie Britisli Museum. It consists 
of seven species ; and not one of these has been hitherto described. 
They are referable to four genera, of which two, namely Gampanu- 
laria and Tkuiaria, are well represented in the European seas, 
while two are now for the first time defined, and, so far as I 
know, have no representatives elsewhere. 

This collection, though small, is thus of special interest, coming 
as it does from a region w'hose Ilydroid fauna has been hitherto 
entirely unexplored, and which, I am strongly induced to believe, 
constitutes a distinct and well-defined area in the geographical 
distribution of the liydroida. 

To Mr, Busk I am indebted for a collection of calyptoblastic 
Hydroids, consisting entirely of dried specimens or of specimeiiB 
which, after having been dried, had been mounted in liquid for 
the microscope. It contains a large number of species : many 
of these have been already examined and described by himself; 
many others he has also examined, designated by MS. names, 
and, in many cases, figured, so that his very careful and accurate 
work only awaits publication. Others, again, hitherto imexaiiiiiied, 
he has liberally intrusted to myseif ,• and these are described and 
figured in the present paper. 

From Mr. lioldsworth 1 have received a collection of dried 
s|)ccimeiis, made on the shores of Oeylon. It contains several 
new and interesting species, chiefly belonging to the Aglaophenian 
section of the Pluinulariiclm. 

Lastly, a small collection of Hydroida and Pulyzoa was made 
by the Eev. A. E, Eaton during a yaelit voyage to Sj)itzbergom 
The specimens were collected in the Spitsbergen seas, jvnd were 
placed by Mr, Eaton at my disposal. Among the Hydroids, 
however, of this collection thei^e is only one spociuien Buillcieiitly 
well preserved for determination. 

HYBEOIBA GYMirOBLASTEA. 
BOVQAmVILLIIlMl 
PEJUUOISIMUS. 

Perigonimus multicoenis. Plate IX. %s, 1, 2, 

Trophodome. Hydrocaulus attaining a height of about two inches, 
sprioging from a creeping network of h)'drorhi//a] tubes, not 
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fhscicledj very macli branched, with a subalternate disposition ot 
the branches, which ascend at a small angle from the .main stem 
and from one another ; ultimate ramuli annulated at their origin, 
rest of the hjdrocaulua smooth, except with an occasional aiinu- 
lation here and there. Ilydranths with about forty tentacles. 

Q-onosome. G-oiiophores springing from the ultimate ramuli at 
some distance below the hydrantb. 

Loeality. Kattegat, collected by Mr. Oersted, Zool. 3Ius, Oqp. 

The gonophores in the specimen were not sufficiently far ad- 
vanced to enable their true structure to be determined ; and little 
more than their position in the hydrosoina can be asserted of 
them. Their appearance, however, renders it highly probable 
that they become developed into planobiasts of the type met witli 
in the genus 'Berigonimm\ hut in the absence of an accurate 
knowdedge of the developed gonosome, the reference of the pre- 
sent species to that genus cannot be viewed as otherwise than 
provisional. 

The most striking peculiarity of the species is the great number 
of tentacles in the hydrantb. 

BJIBUNDmiDjlL 

EtrnEKBRTtrM. 

Eudendi^ium rigidum. Plate IX. tigs. 3, 4. 

Tropliosome. Hydroeaiilus attaining a heiglit of about one inch, 
much and very irregularly branched, springing out of an entangled 
mass of tortuous wiry filaments, fascicled in the main stem and 
principal branches; subordinate branches not fascicled, capillary, 
and strongly annulated throughout, the whole fonning rigid tufts. 
Ilydranths wn'th about twenty tentacles. 

Qonosoine not known. 

Loealitg, Denmark, Zooh Mus. Gop. 

There can be little doubt that the Hjdroid just described is a 
iniB Smlend‘riim; for though no gonosome was present in the 
specimen, the tropliosome is entirely 'that of a Muhnirkim ; 
and, from all we know of the species of Midendrimn, the tropho- 
some of this genus 'will in itself afford eliaraeters sufficient for 
generic determination. 

The species here described bears a considerable resemblance to 
Mudendrium capillare; but the strongly fascicled condition of the 
main stem and principal branches, and the complete aiiniilatioii 
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of the iiiifascicled portion, jxt once distinguish it from that species. 
It is this hiscicied condition which gives it the rigid hahit which 
has suggested its specihc name. 

Such liydrantlis as are present in the specimen are evident!}^ 
those of a second crop which had replaced an earlier one — a phe-“ 
nomenon not uncommon in Hydroid tropliosomes. Each is borne 
on the summit of an attenuated continuation of the original 
branch ; and the new growths have much the appearance of having 
been produced in the confinement of an aquarium ; at all events, 
the attenuated extension of the branches is plainly not the normal 
condition of these parts. 

SYDMAQTimiBM. 

Hybeactinia. 

Hydeactinia monocarpa. Plate X. figs. l~3. 

Tropliosome, Basal expansion thin, furnished with well-de- 
veloped ehitinous spines ; spines with a continuous axile cavity, 
and destitute of longitudinal furro\vs, except close to the base, 
frequently bifurcate. Hydranths with about twelve tentacles. 

Gonosome. Blastostyles short, destitute of capifcuhim, and ter- 
minating distally in a blunt point ; each hlastostyle (female) car- 
rying near its middle a single very large sessile spherical sporosac. 

Locality > Spitzbergen, Zool, Mm. Cop. 

This is a very interesting and well-marked form. It is easily 
distinguished from M. ecJdnata by its nearly smooth spines, and 
especially by its noncapitate blastostyles, each with its single 
sporosac. The sporosac is very large, and encloses a great number 
of ova ; while that portion of the hlastostyle wdiieli lies at the 
distal side of the point of attachment of the sporosac is much 
attenuated, and bent to one side by the enormously developed 
sporosac. The hlastostyle, with its sporosac, presents entirely 
the condition met with in certain calyptohlastio Hydroids, in 
which the gonangium contains only a single sporosac, by the 
great development of which the hlastostyle becomes more or less 
atrophied and displaced. 

The basal expansion is thin, and its ehitinous framework far 
less developed than in II, ecldnaia. The superficial coenosareal 
layer is very distinct, and is extended over the whole surface of 
the spines., 

The ehitinous walls of the hollow spines, besides presenting a 



AOT SPECIES OE HYBBOIBA. 


255 


general lamination, consist of two distinct layers. The external 
one, itself distinctly laminated, forms a sort of sheath which in- 
vests the inner one, also laminated, and can be separated from it 
by tbe needle. The tubular cavity of the spine, which is con- 
tinuous from its summit to its base, is filled with ccenosarc. 

The description here given is that of a female colony, no male 
specinien being contained in the collection. 

The colony covered the surface of a gasteropodous shell, 
Trojplion clathratum^ Linn., which was obtained off the coast of 
Spitzbergen, and is still inhabited bj'’ the mollusln Its high 
northern locality thus gives to Hydmctinia monoomya a special 
interest from a distributional point of view. 

FOBOCOBYMIBjE, 

PODOCORTiSfE. 

PoDocoRYNE iNERMis. Plate X. figs. 4, 5. 

TropJiosome. Ilydrorhizal expansion forming a thin layer en- 
tirely destitute of projecting chitinous spines. Proliferous hy- 
dranths but slightly smaller than the sterile hydranths. 

Gonosome, Gonophores forming a verticiilate cluster at a short 
distance below the tentacles. 

Localities, Oeresund and Middelfartsund, Denmark, ZooL Mm, 
Cop, 

The present species comes very near to Bodocoryne carnea, and 
may possibly be only a varietal modification of it. It differs from 
it, however, in the entire absence of the chitinous spines which 
in P. carnea are developed from the hydrorhizal expansion, as 
well as in the much leas arrested condition of the proliferous hy- 
dranths. It is possible that specific characters may be afforded 
by the free planohlaats ; but the exact form of these can be deter- 
mined only from living specimens. 

The specimens occur on the shells of young living individuals 
of Nmsa reticulata. 

OLABOCOEYMIDM. 

Cl/ABOCOETTO. 

CUADOCOEYNE PELAGICA. Plate X. figS. 6, 7. 

Yropliosome. Hydrocanlus attaining a height of about one fifth 
of an inch, simple, with the perisarc distinctly annulated towards 
the base. 
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Gonosom.e. G-oiiopliores borne singly on short pedraioles, wliieh 
spring from the body of the hydraiith within the teiitaclos* 

MaMfat. On Sargassiim haeciferim. 

Locality, G-ulf-stream, collected by Mr. Ilygom, Zool Him. Cop, 

Hitherto only one species of the genus Oladocoryne lias been 
described. This {G.jtoccosa) was discovered by Mi\ W. J3. Eotdi, 
ill Herm, one of the Channel Islands ; but no trace of the, gono- 
some ivas present in any of his specimens, and it vi^as therefore 
impossible to draw up a complete character of either the species 
or the genus. The specimens of the new species from the Copen- 
hagen Museum supply in some degree tlie deilcieiicies in our 
knowledge of this remarkable genus, though they still leave loiieh 
to be determined. It seems pretty certain that the gonophores 
are phanerocodonic or inedusiform ; but the state of the specimens 
does not allow, of an absolute determination of this point. 

Gladoeoryne pelayiea is a smaller form than G.fkecosa, from 
which it also differs in the very distinctly annul ated condition of 
the lower part of its stem. It had attached itself to gnlf-weed 
obtained in lat. 57° K., long. 13° W., by the late Mr. Ilygotn, 
who, as I am informed by Prof. Liitken, was the eapiain of a 
trading- vessel, and a zealous and intelligent collector.” 

GOBYMOEPRIDJE, 

AMALTlIiEA, 

Amalth.®a irlandica. Plate IX. %s. 5, 6. 

Troplwsome. Ilydrocaulus attaining a height of about inch, 
swollen below, where it is provided with numerous rows of papil- 
liform processes, which become longer as they approaeli the base, 
and are ultimately replaced by long filaments, ^rliich form a dense 
tow-like hydrorhizal plexus. Proximal tentacles about twenty 
in number, and abopt ^^<3 of an inch in length; distal ftmiaelea 
rather long, very luunerous, and forming a dense terminal brush. 

Gonomne, G-onophorcs oval, in about nine pendulouB clusters, 
each cluster consisting of numerous gonophores, which are borne 
on short stalks from all sides of a rather long common peduncle ; 
more mature gonophores wdth four sliort tentaculiform processes 
on the summit. 

Loedity. North Iceland, Zool Mus, Cop. 

;This is an interesting Hjdroid, and, as far as can be determined 
from the specimen, is aii' Amdthwa nearly allied to A.mdthfm 
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sarsii^ Steeustriip, from which it would seem to differ chieffj in 
its shorter stem, less numerous proximal tentacles, and longer 
distal ones, and in the simple common peduncles of its goiiophore- 
clusters. The structure of its gonophores, however, could not be 
determined with certainty ; and though these appear to develop 
into true plauoblasts of the AmaltJuBa type, it was impossible, 
from a mere spirit specimen, to satisfy one’s self entirely on this 
point. The reference of the Hydroid to the genus Amalthma is 
thus, to a certain extent, provisionaL 

One of the most striking features in the present species con- 
sists in the great length of its proximal tentacles. These nearly 
equal the entire height of the stem, round which, in the living 
state of the animal, they must have formed a graceful inverted 
tassel of flexile filaments, subject to the impulse of every passing 
current of the surrounding water. 

The thin pellicle which in Amalthcda replaces the strong peri- 
sarc of other Tly droids, was here irregularly corrugated and sepa- 
rated by a considerable interval from the ectoderm' of the stem ; 
but this latter state was probably connected with the alcoholized 
condition of the specimen. 

MONOCAULID^, 

Mo^rOCATTLirS. 

Monocaulus GEtENLANOicA. Plate IX. figs. 7 » 8. 

TropJiosome, Hydrocaulus attaining a height of about 1 inch, 
emitting towards the base numerous capillary filaments. Tly- 
drantha with the tentacles of the proximal zone moderately long, 
about twenty in number ; tentacles of the distal zone very short 
and numerous. 

Gonosome. Gonophores oviform, destitute of tentaculiform ap- 
pendages, in seven or eight clusters, each cluster consisting of 
numerous gonophores, which are borne on all sides of a common 
peduncle, on which they are sessile. 

LomUty. Greenland, collected by HoUboIi, Zool, Mm. Gap. 

There can be scarcely any doubt that the gonophores of this 
Hydroid are simple fixed sporoaaes, and that the species is rightly 
referred to the genus Mbnoeanlm. Tlie pellicle, which takes the 
place of the perisarc, is some-what thicker than irs Corpmrpha 
and other so-called naked Hjdroids, hut is yet very different 
from the thick' firm perisarc of Ttibidaria, Eudendrlmn, &e, It 
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loses itself oh the base of the hydranthj and in the specimen is 
irregularly corrugated and separated along the stem by a con- 
siderable iiiter?al from the ectoderm, this interval becoming still 
wider at the base of the stem ; the separation of the pellicle 
from the ectoderm, however, may be due to the action of the 
alcohol in which the specimen is preserved. 

The filaments, which are emitted from the stem, commence at 
some distance iibove the base ; they are simple and capillary, and 
are each surrounded by a delicate extension of the investing 
pellicle of the stem. 

The proximal tentacles, which are of moderate length, taper to** 
wards their extremity, where they end in a blunt, slightly enlarged 
extremity, showing an apparent tendency to a capitate termination. 
The distal tentacles, which are very short and veiy numerous, 
cover a narrow zone just below the mouth. 

The clusters of gonophores lie, in the specimen, entirely at the 
distal side of the longer tentacles ; and it does not seem that in 
the living state of the Hj droid they could have formed pendulous 
groups hanging below the tentacular verticil. IS’o evidence of 
the sex of the specimen could be obtained. 

The specimens are adhering by their base to fragments of shell, 
and seem to have been dredged from a bottom of shelly sand. 
They w^ere collected by Mr. Holboll, mentioned in a note from 
Prof. Liltkeii as the lamented Governor of South Greenland, a 
zealous and able collector.” 


HYDROIPA CALYPTOBLASTEA. 
CA3£FANULABIIDM 

CAMnANULABIA. 

Campanulakia crbnata- .Plate XL figs. 1, 2. 

Troplmsome. Hydrophyton a creeping adherent filament, which 
sends oif from distance to distance short free hydrotheca-bearing 
branches; adherent portion smooth, hydrothecal branches very 
distinctly ringed, slightly thinner than the adherent portion. 
Hydrotheege deep and narrow, about of an inch in height, 
somewhat tumid at the base, slightly contracting upwards, and 
then gradually expanding at the orifice, so as to form an everted 
lip ; margin of orifice crenate, with eight broad shallow lobes. 
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Gonosome, known. 

Looaliti/. Ja-pau, Oaj)t. SL John, 

This Campanulariaii is remarkable for the comparatively large 
size of its hydrothecse, with their elegantly crenate lip. It oc- 
curred creeping over the stems of a Thmctria (T, crassieauUs) , 
The specimen is well preserved, many of the hydranths being 
still quite perfect in the hydro tliecaa ; but the absence of all 
knowledge of the gonosome renders its reference to the genus 
Oampanularia entirely provisional. 

Campanularia grandis. Plate XIL figs. 2-4. 

Trophosome, Hydrophytou consisting of creeping, tortuous, 
smooth, more or less aggregated tubes, which send oif from dis- 
tance to distance the peduncles of the hydrotheesB ; peduncles 
slightly thinner than the tubes from which they spring, scarcely 
attaining a length equal to that of the hydrothecse, immediately 
below which they have a node-like enlargement. Hydrothecse 
of an inch in height, gradually narrowing upwards, and termi- 
nating with an abruptly everted lip. 

Gonosome. Gonangia springing in a dense cluster from the 
aggregated basal tubes, nearly sessile, iageniform, with strong 
longitudinal ridges, slightly exceeding a quarter of an inch in 
height. 

Locality. Japan, 8t. John. 

The comparatively enormous size of the hydrotheem constitutes 
a very remarkable feature in this Hydroid. It is also strikingly 
marked by its very large, Iageniform, ridged gonangia. 

The adherent portion of the hjdrophyton consists of strong 
tubes which creep over the surface to which it has attached 
itself. In the specimen examined it had taken possession of 
another Hydroid {Belagimpsis fmed), the older parts of whose 
stem it had enveloped in a close plexus. This plexus had entirely 
replaced the stem which had originally given it support ; and it 
was from this part that the gonangia sprung m a dense group. 
They had the appearance of being sessile, but are in reality borne 
each upon a very short peduncle. ■ Their large size and the peculiar 
•way in which they were grouped together suggested at first the 
possibility of their being only the ovarian nidus of a gastero- 
podous moHusk instead of the gonangia of the Hydroid. They 
attain about the size of the nidus of JBmeimm lapilhm ; and it 
was only by a careful examination that their real nature was 

■LIH2h. joubk.— zoology, yol. xir. 19 
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made apparent. It was impossible, however, Irom the dead speci- 
men to deterniiiie whether the contents of the gouangia were sporo- 
,sacs or plan oblasts ; audit is tlierefore, as in all similar cases, only 
provisionally that tlie present Hydroid can bo assigned to a 
iiite genus « 

Campanularia gracilis. Plate XII. hgs. 5, 6.* 

Troiyhosome, Hydrophyton a slender, smooth, creeping tube, 
sending off from distance to distance long slender hyclrotheeal 
branches ; liydrotheeal branches with one or two rings at tlieir 
origin from the creeping stem, and two deep constrictions at the 
base of the hjdrotlieca, destitute of annulatiou on the remainder 
of their length. Hydrotheem deep bell-shaped, about of an 
inch in height. 

GonoBome* G-oiiangia borne by the creeping tube, scattered, 
cylindrical, about ^ of an inch in height, deeply and regularly 
anmilated, tapering below into a short peduncle, and terminating 
tlistally in a truncated summit. 

Locality, Japan, Ca^yt. St, John, 

This little Campanularian occurred abundantly on the same 
TIjdroid which gave support to Campanularia gramUs, and crept 
also over the stems and hjdrothecm of the latter, with wdiose 
great size this small form strikingly contrasted. Kumerous 
young solitary individuals, with the embryonal hydrorhizal shield 
still present, had attached themselves to:the supporting Hy droids. 

Though the hydranths were sufficiently well preserved, nothing 
could be determined regarding the contents of the gonangia ; and 
without a knowledge of these the reference of the Hydroid to the 
genus Gampamilaria is only provisional. It is probably, how^ever, 
a true Camimmilaria^ and appears to be nearly allied to G, Johi’> 
Btoni. 

Campanulaeia juncea. Plate XI. figs. 3, 4. 

, Trophosome. Ilydrocaulus consisting of a cluster of strong 
stems, w^hieh spring from a common entangled mass of hydro- 
rhixal hlaments, and, after rising to some height as simple undi- 
vided tubes, begin to send off thinner, simple, for the most part 
alternately disposed branches, and continue to ascend to a height 
of about 12 inches, becoming gradual!}^ thinner towards the distal 
extremity. Hydrothecse large, tohacco-pipe~sh aped, almost sessile, 
supported on bracket-liko lateral processes, which are situated 
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i^lose to the distal ends and on alternate sides of rather short 
intemodesp into which both main tube and branches are divided ; 
margin of orifice entire, surrounded by a narrow band-like rim. , 

Qoiiosome. N'ot known. 

Loealiti/, Ceyioiij I£r. Holchwoi'tli. .. 

Qampamilaria j imcea is a very large, strong species ; the stems, 
towards their base, where they are as yet nnbranched, have a thick- 
ness of about of an inch, and might here almost be taken for 
a cluster of the stems of Tuhularia mdivim. The specimens were 
all incrusted with an opaque calcareous deposit ; and when freed 
from this, the stems presented a light-brown glossy surface marked 
by shallow longitudinal corrugations. The hydrotliecse have a 
singular resemblance to the usual form of the bowl of a tobacco- 
pipe ; they measure about jV of an inch in height, and contract 
below into a very short peduncle, by which they are supported on 
the bracket-like processes of the hydrocaulus. The branches are 
considerably thinner than the main stem, from wdiich they spring 
at a wide angle ; they attain a length of from an inch to about 
2 inches, and are mostly given off from alternate sides. 

The Hydroid grew in dense clusters of closely approximated 
tubes ; the clusters often measure at their base 1 or 2 inches in 
diameter. 

As nothing is known of the gonosome, the reference of this 
species to Campanularia is provisional. 

SUETULABIIDJE. 

SEBTrLABELUA.. 

Sertularella JoHNSTONi, Gi'tty. Plate XIII. figs. 1, 2. 

Syn. Sertularelia JoJmsioni, Gray, in Dieffenbach^s New Zealand ; 

Coiightrey in Journal of Otago Institute, May 1874. 

SerfMlm'ella gracilis ^ Allman, MS. 

TropliosoQue. ITydrocaulus attaining a height of about 4 indies, 
very slender, much and irregularly branched; branches zigzag, 
sending off pinnately-disposed alternate ramnli at regulai* inter- 
vals along their length, the whole forming a dense tuft, Ilydro- 
thecse carried each near the middle of a rather short, well-defined 
intemode, adnate to the internode for about half Lheir height, 
free portion slightly contracted ; orifice with three well-marked 
teeth, one of which is superior and two lateral. 

Gonosome, Gonangia borne botli upon the main stem, and the 

19 -* 
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ramiili, each springing from a point just below a liydrotheca, 
obovate, gradiially contracting below into a short peduncle, ter- 
minating above in a tubular orifice, which is situated excentrically 
on the truncated summit, distinctly and closely annulated in its 
entire length. 

Locality, New Zealand, Mr. Bush's collection. 

Mr. Couglitrey’s amended description of the Sertularella Jhlm- 
stoniofGrm renders it pretty certain that Gray’s description was 
intended to apply to the present species, and necessitates the sup- 
pression of the specific name gracilis,'' under which I had origi- 
nally described it, in favour of the name previously assigned to it by 
Gray It is a delicate and very elegant species, rendered obvious to 
the naked eye by the tufts of long slender stems with their regu- 
lar pinnately disposed ramuli. In the same collection is a form 
differing from that here described iu tbe central position of its 
less decidedly exserted gonangial orifice ; in all other respects it 
is indistinguishable from it. I regard the difference as merely 
varietal or possibly sexual. 

Sertularella INTEGRA. Plate XIII. figs. 3, 4. 

TropJwsome. Ilydrocaulus attaining a height of about an inch, 
simple, or sparingly branched. Hydrothec^e adnate to each in- 
ternode by somewhat more than a third of their height, slightly 
swollen below, becoming gradually narrower towards the orifice, 
marked upon the upper side with shallow annulations, orifice 
destitute of teeth. 

Gonosome. Gonangia springing from a point just below the 
base of a hydrotheca, ellipsoidal, marked in somewhat more than 
the distal half by shallow annulations, teimiinating by a tubular 
4-toothed orifice. 

Locality. New Zealand Mr. Bush's collection. 

The perfectly even rim of the hydrotheca, destitute of all trace 
of teeth, is an obvious feature in this species. Just within the 
orifice, upon the inferior walls of the hydrotbeca, is a very distinct 

* The proof-sheets of the present paper were passing through my hands when, 
by the kindness of Mr. Coughtrey, I received a copy of his “Hotes on the New 
Zealand Hjdroiden?,” read before the Otago Institute, May 1874. The paper is 
accompanied by figures, and amends in many important points the descriptions 
already given by Gray (Catalogue in Briffenbach’s ‘New Zealand’) and by 
Captain Hutton (“ On the New Zealand Sertularians,” Trans. New Zeal. Inst. 
voL V. 1872). Without such figures and_ corrections it would, indeed, in many 
eases be impossible to identify the species to which the descriptions of these 
naturalists refer. ■ * . • ' 
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conical process, similar to that which in other Hydroids (Thuiaria) 
gives attachment to a valve-like operculum. No trace of the 
operculum was detected in. the dried specimens. 

Sertularella spiscopus.. Plate XIIL figs. 5-/. 

Syn. Sertularia fusiformisy Hutton in Traus. N. Z. Inst, 1872; Cough- 
tre}^ in Jouni. Otago Inst, 18/4, 

Tro^liosome. Hydrocaulus attaining a height of about au inch, 
simple, given off at short intervals from a creeping ramified 
tubular fibre. Hydrotbecae tuhiform, springing from the distal 
end of the supporting interiiode, to which they are attached by 
their fundusj free in the remainder of their height, and strongly 
diverging from the stem ; orifice deeply cleft above and below, so 
as to present a mitre-like form, bordered by a thickened margin, 
below which, on the side facing the internode, there is a thickened 
involution of the wails of the hydrotheca. 

Gonosome, Gronangia elongated, ovoid, with one wide and shallow, 
and two narrow and deep longitudinal depressions, which extend 
from the summit to the base, supported on a short thickish pe- 
duncle, springing one from each internode at the side opposite 
to that vrhich carries a hydrotheca. 

Locality* New Zealand, Mr, LusJc s collection. 

Notwithstanding a w’ant of sufficient exactness in the descrip- 
tion given by Captain Hutton of his Sertularia fasiformis^ there 
can, I think, be little doubt that that species is identical with the 
8e?'iularella einscopas of the present paper. The name oifusifor- 
miSy however, has been already assigned by Hi neks to a very dif- 
ferent British species, and therefore cannot be given to the New- 
Zealand one. Mr, Coiightrey has in some points amended 
Captain Hutton’s description, and has given us a figure of the 
species. 

The remarkable mitriform and margined hydrotheem of this 
curious Mydroid at once distinguish it from all other known 
species. The hydrothecse, besides diverging from the stem to the 
right and left, spring more decidedly, from one of the remaining 
two sides than from tlie otlrnr, and are directed at a low angle 
from the plane of this side. The stem thus presents an anterior 
(from •which the hydrotheem spring) and a posterior, as well as a 
right and a left side. The origin of the gonangia is also somewhat 
from the anterior side of the internode. 

The specimens formed a dense growth on the surface of a fucoid 
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alga. Ill every iiiataucc tlie gotiangia presented a ^ collapsed ap- 
pearance, with wide longitudinal depressions (mostly tlir^e) sepa- 
rated from one another by narrow iongitndinal ridgei. This 
condition was not obliterated by boiling in water or in. a solution 
of caustic potash ; but it is possible that it does not exist in the 
living Hy droid » 


Seetularia. 


Sertularia arctica. Plate XIV. figs. 1, 2. 

Tropliosome. Tlydrocaulus attaining a height of about inch, 
inain stem undivided, slightly zigzag, sendipjg^ff piimately 
disposed alternate rainuli, each iiiternode of; ;t^fcramnli car- 
rying, near its middle, a pair of opposite, pr^(if®ly opposite, 

hydrOtheCCe lTtr^lir*/a'M->£ir»Qo jatl/M-i/VQ+mirl -fVi/riCk / 

the intornode 

ing towards the aperture; aperture cleffi| present two 

Lwhich fs attached 


Hydrothecae elongated, free,| 
for rather more than thei# distr’’ 


ivergent from 
dig! t^l . half, n arrowy- 


broad lateral teeth, to the lower angle bet-h^ee: 
a valve-like operculum. 

Go7iosome. Gonangium springing from the i: 
the base of a hydro theca, elongate-ovate, . w'i 
little beyond- its middle, terminating distallj 
tubular outlet. 

Lacalittf. Spitzbergen, Mr. Eato7i. 

This is an elegant and delicate little 
determine the exact form of the liydrothcekl orifice, the walls 
being here very thin and collapsible. In most of the hydrotheciB 
the appearance of an imperfect diapliragm .coixld be seen at some 
distance within the orifice. 
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lode, just below 
constriction a 
a rather wide 


It is difficult to 


DEsMoscyrnus, nov. gem 

Tro])liomme. Hydrocaulus jointed, each intemode corrospoiuling 
to one or more pairs of hydrotheem. Hydrotlieca^ adiiate to one 
another in pairs, and each pair adnate to the front of hydro- 
caulus* 

Gonosome. Gonangia simple, borne along the front of the hydro- 
caulus. 

The genus Besmoscyphus resembles TJiuiaria in itp hydrotheca^ 
being adnate to the hydrocaulus ; but it diifers from it in the fact 
of its hydrotheem being also adnate to one another in pairs, wdiich 
are thus all brought to one side of the hydrocaulus, and in the 
further fact of certain parts of its hydrocaulus being divided into 
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regular iiitemodes, wliicli con’espoiid iii niiiiiber to tlie pairs of 
liydrotliecse. • 

Desmoscyphus Buskii. Plate XiV. figs. 3-7. 

Tropliosome. Hydrocaulus attaining a iieiglit of about 3 inches ; 
main stem sending off at irreguiar and distant intervals pinnatelj 
disposed ramiili, "wliicli are much attenuated at their originj and 
are divided into regular internodes, each of which carries one pair 
of hydrothecae. Hydrothecse swollen below, narrowing towrards 
the orifice, and her© slightly curving outwards ; orifice oval, entire ; 
pairs of hydrothec® closely approximate on the piimse, bnt on the 
main stem s&arated from one another by considerable intervals ; 
main stem only an occasional joint at distant and irregular 
intervals. ^ I 

Go7iosome, (|-|)nangia ovoid, with a truncated contracted sum- 
mit, springing ifroin the front of the pimias between the diverging 
summits of tli^hydrothecxe. 

Locality. NppjZealaiid, Mr. JBusJc's eollection. 

The present^[.|rdroid occurs attached to a Sertularella indis- 
tinguishable ^Bi|the widely distributed BerUdarella gayii. The 
greatest dian^ttra of the hydrothecge is not seen in a directly 
front or in a dii'^ctly lateral view’- of the stem or pinnae, but only 
when viewed ift a position intermediate between these two. The 
inner surface of tlfe gonangium just wdthin its orifice is set with 
some irregular short furcate spines. 

SrifTHECXUM. 

TrogJwsome. llydi’ocaulus divided into internodes, each inter- 
node carrying a pair of opposite sessile bydrotheciB. 

Gonosome. Gronangia supported upon peduncles which spring 
from wdthin the cavity of certain hydrothecm, where they take the 
place of the hydranth. 

The genus Bijuthecmm is characterized by a feature which is 
absolutely without parallel in any other known group ofhydroids. 
This is found in the relation of certain hydrotlieca to the gonangia, 
the peduncle of the hjdrotheca being enclosed within the cavity 
of the gonangium. 

The hydrotheem which thus carry gonangia differ in no respect, 
either in form or position, ffrom those which continue to exercise 
the normal function of giving protection to the hydranth •; and I 
can find no clue to the meaning of this most exceptional character, 
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Hynthecium elegans. Plate XV. figs. 1~3. 

Tropliosome. Hydrocaiilus attains a height of about 2 inches^ 
springing from a creeping tubular filament and soon sending ofl* 
opposite piiiiiatelj arranged branches ; iiiteriiodes separated from 
one another by a deep constriction. Ilydrotheca? borne along 
both the main stem and its branches, deep, tubular, cylindrical, 
with perfectly even orifice, adnate to the internode for about two 
tliirds of their height, and then becoming free and curving out- 
wards. 

Gonosome, Gonangia large, elliptical, opening on the suminit by 
a tubular orifice, strongly annulated, with the annular ridges, 
discontinuous, where they meet a mesial zigzag line on the front 
and the back of the gonangium, peduncle of gonaiigimii entirely 
concealed within the hydrotheca which encloses it. 

Locality, IsTew Zealand, Basic's collection, 

I have elsewhere^' given a general description of this remark- 
able hydroid, but without the technical diagnosis which I have 
here supplied. It is a beautiful little species, rendered striking 
by the regularity of its ramification, its distinctly separated per- 
fectly symmetrical pairs of hydrothecie and its large curiously 
ornamented gonangia borne in pairs corresponding to those of the 
hydrothec80 out of which they spring. 

The peduncle of the gonangium nearly fills the cavity of the 
long tubular hydrotheea, from the very bottom of which it springs. 
It is covered with a delicate cbitinous perisarc, and immediately 
on emerging from the cavity of the hydrotheca Cannes the gonan- 
gium on its summit. Its coenosarc is doubtless continuous at 
the bottom of the hydrotheca with that of the common stem ; bnt 
as the specimens examined had all been dried before I received 
them, the exact relation of the soft parts could not be determined. 

In the dried trophosome itself there is nothing exceptional. 
Indeed, so far as this part of the hydroid is concerned, there is 
nothing which Avould separate it gencricallj from a typical 8 er- 
tularm, 

Whether those hydrotliecas from which the peduncles of the 
gonangia emerge ever carried hydranths W'hich subsequently be- 
came replaced by the gonosome, or whether they have been all 
along exclusively devoted to the gonosome, it is impossible to de- 
termine from dead and desiccated specimens. ■ 

* ‘ Gvninoblastie HTdnkls,' p. 2'JO, 
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TMUIABIIDj^. 

Thuiabia. 

The characters which have been hitherto employed in the defiiii” 
tion of the genus Thuiaria are altogether inadequate. The species 
have all a very distinctive aspect, and the w^hole facies of the forms 
which are referable to this genus is so characteristic as at once to 
strike the observer; and yet in the attempts hitherto made to 
define the genus not a single character has been introduced which 
will not just as well apply to some of the typical Sertuiariidans. 

The peculiarity which has been regarded as of sufficient import- 
ance to constitute the essential character of the genus Thuiaria 
is the more or less completely adiiate condition of the hydrothecse 
to the hydroeauluSj which gives to these receptacles the appearance 
of being immersed in the substance of the stem and branches. 
The degree, however, in which this condition presents itself varies 
greatly in the different species ; and the character is just as de- 
cided in many species rightly referred to Sertularia or Sertularella. 

The adnate condition of the hydrotheca affords, in fact, no di- 
stinctive character at all ; and if Thuiaria is to stand as a legiti- 
mate genus, some other character must be sought for. Kow this 
will be found in the mode of division of the hydrocaulus into 
internodes. In all the true Sertuiariidans (Sertidaria, SeriuJarella, 
Blphasia) there is a joint occurring at regular intervals between 
every two or every two pairs of hydrotbecse quite irrespectively 
of the degree of adhesion of the hydrotheca to the hydrocaulus ; 
while in Thuiaria the joints occur at distant and, for the most 
part, irregular intervals, thus leaving numerous hydrothecse to be 
carried on each internode. It is this, combined with the far less 
distinctive feature of the more or less adnate cond^ion of the 
hydrothecje, which gives its peculiar aspect to a Thuiaria, and 
which must be taken as the essential character of the genus*. 

Thuiaeia. 

Thuiaria crassicaulis. Plate XVI. figs. 1-5. 

Trophosome* Hydrocaulus attaining a height of six inches, very 

^ Q-iiided^by this character, some of the species hitherto included among the 
true Sertularians must be removed to Thuiaria. Thus the Sertularm argentea 
and 8. cupressina of authors are true Thuiarim. Indeed S, cupressinM, even in 
subordinate details, the immersion of its hvdrotheeoe and its peculiar ramification, 
is in all respects a iypical Thuiarian. 
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thick, haYing, just above the base, a diameter of of an inch, 
irregularly brauclied; hydro thecal ramuli dicliotoiiioiisly divided, 
forming fan-shaped groups, wiiich are disposed upon the main 
stem ill a closely set spiral, a joint for the most part at the 
proximal side of each bifurcation. Hydrotheege alternate, flask- 
shaped, with a short blunt tooth at each side of the orifice, sepa- 
rated from one another by slight intervals towards the proximal 
parts of each fan-shaped group of ramnli, but closely approxi- 
mated towards the distal parts, where the base of each liydrotlieca 
is slightly overlapped by the summit of that below it. 

Gonosome. G-onaugia forming two alternating rows on the 
iipperside of the hydrotlieca-bearing ramuli, each gonangiimi 
springing from a point just below the base of a hydrotheca, ob- 
conical, crowned with eight short thick spines which surround 
the broad summit, in the centre of which is the slightly elevated 
orifice ; margin of orifice with minute teeth, which are directed 
towards the centre. 

Locality, Japan, Capf, Bt. John. 

This species is especially remarkable for the great thickness of its 
stem. Tlie thick chitinous walls of the stem are traversed by very 
numerous irregular longitudinal canals, which, for the most part, 
communicate laterally with one another and with the great irre- 
gular central canal. This central canal, in the specimen exam- 
ined, was bounded by a wall of cbitine much thicker, but lighter- 
coloured, than that which surrounded the more external canals. 
The remains of the ccenosarc were visible not only in the central, 
but in some of tbe external canals ; and it is probable that in a 
living state they were all pervaded by it. 

Thuiaria coronifeka. Plate XVII. figs. 1-3. 

Tropliosome. Main stem attaining a height of more than 4 
inches, sparingly branched, not fascicled, slightly zigzag, carrying 
dichotomous hydcothecal ramuli, which arc spirally disposed 
around the stem, extending backwards for some distance from tbe 
summit. Hjdrothecse flask-shaped, alternate. 

Gonosome, G-onangia [female] borne upon the iippersi.de of 
the hydrothecal ramnli, springing each from a point just below 
the base of a hydrotheca, obovate, crowned by about nine hollow^' 
bifurcating spines, whose length equals that of the gonangiiim. 

Locality. Japan, GapL St. John. 

The specimen examined was plainly a part of a female coiony,' 
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and ..contained witliin tlie eage-like chamber formed by the spines 
oi the gonangium a well-preserved acrocyst. I have no know- 
ledge of the form of the gonangia in the male ; but, jiidging from 
analogy, they are probably destitute of the marsupial chamber 
and acrocyst which characterize the female. This species is thus 
distinguished by the peculiar form of its female gonangia, which 
differ from those of the other described species of Thuiaria niiicli 
as the female gonangia of Diphasia differ from those of Berhdaria* 

The specimen being imperfect, its actual height could not be 
ascertained. About four inches of the stem remained ; but it had 
evidently been broken off’ at some distance from the root. 

When the gonangia are young, they are ob conical in form, with 
a broad, flat summit, and in this stage show no trace of mar- 
supial spines. As the gonangium continues to increase in size it 
assumes an obovate form, and the spines begin to grow out round 
the margin of its summit. These are at first simple, and after- 
wards become bifurcate. There are three bifurcations in every 
spine, each branch of the first bifurcation dividing into two. 

An extension of the coenosarc is continued through the whole 
length of the spines, from the enlarged summit of the blastostyle ; 
and as the blastostyle must be homologically i*egarded as a hy- 
dranth arrested and adapted to functions connected with i’ej)ro-: 
duction instead of nntrition, I look upon the spines here in the 
same light as I regard the corresponding parts in the gonangium 
of Bipliasia, namely as blastostylic tentacles, thus representing the 
tentacles of a hydranth which have lost their prehensile functions, 
become clothed with chitine, and adapted to the protection of the 
ova during an early period of their development. 

The ova are formed as usual, in a sporosac which springs from 
the blastostyle within the gonangium, and are subsequently dis- 
charged into the marsupial chamber, where, however, they are 
not free, but continue for some time confined within an acrocyst. 

Thxjiaeia bidens. Plate XVIII. figs. 1, 2. 

Tropkosome. Ilydrocaulus attaining a height of 4 inches, 
springing from an entangled mass of tubular filaments, much 
and irregularly branched, pinnate, main stem and principal 
branches fascicled for some distance from their origin, becoming 
monosiphonic towards their extremities; pinme alternate; hy- 
drothecsc of the pinnae adnate in their entire height, alternate, 
following one another without an interval, someivhat swnllen 
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below, slightly narrowing upwards, orifice with two narrow teeth 
projecting from the inner side of the margin; hydrothecse of the 
main stem and branches separated from one another by consider- 
able intervals. 

Gonosome, Gonaiigia borne by the stem and pinnsg, each spring- 
ing from a point just below the base of a hydrotheea, nearly ses» 
sile, ovoid, with truncated summit, strongly annnlated in their 
distal half or two thirds, orifice borne on the summit of a narrow 
tube which springs from the centre of the truncated summit. 

Ijocality. New' Zealand, M.t, JBusl^s collection. 

This is a fine species, with a handsome plumose aspect, con- 
ferred on it by the pinnate disposition of its ultimate raniuli. 

Thuiaeia noLicHOCAEPA. Plate XIX. figs. 3, 4, and 4 a, 

Tro^pliosome, Hydrocaulus attaining a height of about four 
inches, and formed by an undivided main stem with closely set 
pinnately disposed, simple, opposite ramuli. Hydrotheca alter- 
nate, closely set on the ramuli, more distant on the main stem, 
diverging upwards ; margin of orifice strongly toothed, with . a 
deep notch on each side, separating it from the hydrocaulus, the 
nptch surrounded by a thickened rim ; teeth three on each side 
of the orifice, and one in front ; hydrotheea adnate to the pirmiB 
from their base to the bottom of the marginal notch ; pinnse with a 
strongly marked mesial keel running down each side ; main stem 
not keeled, with joints at irregular intervals, and its hydrothecjB 
more distant, and with the margin less distinctly dentate tban 
is the case with the hydrothecse of the pinnse. 

Gonoso7ne. Gonangia springing by a small basal joint from the 
pinnse, close to the base of a hydrotheca, very long, being about 
twelve times the length of a by drotheoa, t*apidly widening upwards 
for some distance from their origin, then becoming nearly cylin- 
drical to within a short distance of the summit, and then continued 
by a short, tubular prolongation, which carries the terminal orifice. 

Locality . Northern Island, New Zealand, Lr. Andrew Sinclair^ 
Mr, coUection. 

Tlmiaria dolichocarpa is a striking form, conspicuous by its 
pinnately disposed opposite ramuli, springing from a simple stem, 
and giving to the entire Hy droid an elegantly plumose Imbit, as 
well as by the strongly dentate margin of its hydrotheca", and its 
greatly elongated gonangia. The strong keels running down, one 
on one side and the other on the opposite side of the pinna, to 
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wilicli they gi\re a somewhat prismatic form, constitute also a 
striking feature. 

Only a single specimen of this species was contained in the 
collection. Its main stem was quite simple ,* and this is probably 
the general cliai'acter of the species. Its hydrorhiza was not 
present. 

Thuiaria cerastium. Plate XVIII. figs, 3, 4. 

Trqpkosome, Hydrocauius attaining a height of about two 
inches, springing from a bundle of entangled tubular filaments, 
simple for some distance from the hydrorhiza, and then becoming 
dichotomously branched with great regularity ; simple portion of 
hydrocauius and its more proximal subdivisions fascicled, the rest 
of the subdivisions monosiphonic. Hydrothecese tubnlar, with 
entire orifice, adnate to the hydrocauius in their entire lengthy 
alternate ; hydrothec^ of each series closely approximate to one 
another, directed alternately (when viewed from the free side) to 
the right and to the left: 

Gonosome. Gonangia springing singly by a narrow point close 
to the angle of each subdivision of the dichotomous stems, broadly 
obovate, strongly annulated, opening at the broad distal end by a 
narrow tubular projection. 

Locality. JSTorthern Island, IXew 2Jealand, Dr. Andrew Sinclair, 
Mr. BusJc^s eolleetion. 

The very regular dichotomous ramification, with the gonangia 
situated in the axils of the branches, gives to this species a very 
striking aspect, and strongly suggests the form of infloresceiiee 
met with in certain common caryophyllaceous plants. 

Thuiaria PERSOCiA LIS. Plate XVIL figs. 4-6. 

Tropliosome. Hydrocauius attaining a heiglit of about 
inches ; main stem undivided, monosiphonic, sending off along 
its entire length pinnately disposed opposite ramuli, and having 
a well-marked transverse joint betw^een every pair of ramuli; 
ramuli with a joint here and there at irregular intervals. Hy- 
drothecffi deep flask-shaped, with entire, semieliiptical orifice, those 
of each series separated from one another by scarcely any interval 
on the pinn», more separated on the main stem, siibopposite, or 
opposite on the pinnse, more decidedly opposite on the common 
stem. Axis of pinnse frequently extended beyond the distal 
extremity as a cylindrical tube, destitute of hydrothec^e, and 
serving for attachment. 
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Gonosome not known. 

LoGalltj/. Natal, Mr, Basic's collection. 

The opposite regularly disposed pinnate raniuli of this species 
• give it ail elegantly plumose habit, while one of its most striking fea- 
tures will be found in the curious tendril-like prolongations of the 
pinnm. The Ilydroid grows in crowded groups ; and the tendril- 
like processes, after extending themselves for some distance, with 
a more or less tortuous course, finally adhere by their distal ex- 
tremities to some part of the same or of neighbouring hydro- 
pliytons, so that the whole group becomes tied together into a 
complicated mass. The attachment of these processes is by their 
extreme ends, which are applied in a somewhat sucker-like fashion 
to the surface to which they adhere. 

S.ELAGI3TOPSIS, geu. UOV. 

TropJioso?ne. Hydrophyton consisting of a single axile tube, to 
which the hydrothecss are adnate, and on which they are disposed 
ill several longitudinal rows. 

Gonosome, Not known. 

The genus Selapinopsis is allied to Grmmnaria^ Stimpson, from 
which it differs chiefly in consisting throughout of a single axile 
tube, to whose sides the comparatively short hydrothecm aix) 
adnate, while in Grammaria the elongated hydrothecjB are con- 
tinued into tubes which are combined into a fascicled stem. 
From Cryptolaria^ Busk, it further differs in the polystichoiis 
disposition of its hydrothecm, these being distichous in OrpptO‘ 
hria. 

With BeriGhilmm, another Japanese genus, it has also strong 
affinities. From this, however, it differs in the disposition of its 
hydrothecse in longitudinal series as well as in its totally different 
type of ramification. 

Were we acquainted with its gonosome we should probably 
find other points either of alliance or divergence of which we are 
at present ignorant. 

Sblaginopsis pusca. Plate XII, fig. 1, and Plate XIX. figs. I, 2. 

TropJiosome. Hydrophyton attaining a height of 4 (or more) 
inches, irregularly branched, with joints at irregular intervals ; 
branches contracted at their origin. Flydrothec® with margin 
of orifice slightly waved, disposed in four rows along the stem 
and branches ; the whole very dark brown and opaque. 
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Gonosome. Not known. 

Locality. Japan, Oapt. St. John. 

The hydrophyton in the present species is very opaque and 
dark-” coloured ; when boiled in a solution of caustic potash, it be- 
comes much lighter and more transparent ; and it is only then 
that a knowledge of the true form of the liydrothecsB and of their 
relation to the other parts of the Hy droid can be obtained. It 
will be then seen that they are nearly cylindrical in form, with a 
very definite floor, and closely adhere to the sides of a continuous 
axile tube, with which the hydrotheca communicates by a central 
orifice in its fioor. The liydrothecse are disposed so as to form 
four longitudinal rows, which are approximated in pairs, so that 
two rows run down one side of the stem and two down the other. 

The specimen was imperfect, and was in great part enveloped 
by the adherent tubes of the two Campanularians described 
above as G. gmndis and C. gracilis. 

Peeicladiijm, gen. nov. 

Tropliosome. Hydrothecse more or less immersed and closely 
set round bifurcating ramuli, which spring from the sides of a 
common stem. 

Gonosome. Gonangia scattered, springing from between the 
hydrothecae. 

The genus Fericladium approaches Thniaria, from which, how^- 
ever, it differs in the disposition of its hydrothecae. In Thuiaria 
the hydrothecae are disposed distichally, being always arranged 
in two opposite longitudinal series, while in Fericladhmi they sur- 
round the ramuliis on all sides. 

Pekicladium bidentatum. Plate XX. figs. 1-4. 

TropJiosome. Stem attaining a height of about 4 inches, simple, 
not fascicled ; hydrothecal ramuli cylindrical, two or three times 
bifurcate, attaining a length of about | of an inch, springing from 
the main, stem in a close spiral. Hydrotheeae flask-shaped, im- 
mersed for the greater part of their length and arranged in im- 
bricated or closely approximate alternating verticils, but towards 
the proximal end of the bifurcating ramulus separated from one 
another and irregularly scattered ; orifice with an acute tooth on 
each side. 

Gonosome. Gonangia carried on the upperside of the hydro- 
thecal ramuli near their origin from the common stem, obovate, 



274 


PEOF. ALLMAK OIS" KICW GEIS'EBA 


contracting below into a short curved pedunole, marked bj Bhal« 
low transverse corrugations towards the summit, and terininated 
by a slightly elevated aperture. 

LoeaMf'i/. Japan, Oapt. SL John, 

This Hydroid lias much the habit of certain true Thmrice. It 
is a large and beautiful species. The specimens were loaded with 
gonaiigia, which were confined to the basal portion of each system 
of bifurcating ramiili, where the liydrothecm are separated from 
one another by intervening spaces ; it is from these spaces that 
the gonangia arise in two longitudinal rows upon tlie uppcrside 
of the ramnlus. The gonangia-bearing portion of the ramuhis is 
separated from the more distal portion by a transverse joint. 

Pi UMULABIIBM 
Aglaoprekia. 

Aglaophenia acanthocarpa. Plate XXL figs. 1-4. 

Troplmmme, Hydrocaulns attaining a height of upwards of 
three inches, irregularly branched, piling springing from the 
anterior aspect of the stem. Hydrothecse closely approxi* 
3nate, rather deep, gradually expanding upwards, margin deeply 
toothed, with the second tooth from the front on each side 
strongly everted ; intrathecal ridge strong, extending from about 
the middle of the back of the hydrotheca transversely to within 
a short distance of tlie anterior mesial line ; mesial nematophor© 
adnate to the front of the bydrotheca from its base to its margin, 
and then becoming free, and extending forwards and upwards as 
a long thickish beak-like process, in which there is a lateral as 
well as a terminal orifice ; lateral nematopliores overtopping the 
hydrotheca, very divergent in a front view ; rachis of pinna with 
an imperfect septum continuous with the intrathecal ridge, and 
another obli( 5 ^ue one at the base of the lateral nematopliores, 

Q-ommme. Corhulse open, with a short stalk, and with about 
eighteen pairs of free leaflets, which decrease in length towards 
the distal extremity of the corbula, and give off on each side 
numerons closely set, long, opposite, blunt spine-iilte iiemato- 
phores ; each leaflet wdth a double nematophore near its base. 

Locality, Few Zealand, Jfr. Busin's collection. 

This is a very elegant species, with much of the habit of our 
European Aglaoplenia phma. Its hydrotheca? are remarkable 
for the great development of the free portion of the mesial nema- 
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topliore — a clsaracter iu wliicli it agrees witli Kirclieiipaiier^s sub- 
genus Macro-nfiiGliia^ witli wliich it further agrees in the fact of 
this free portion of the mesial nematoj}hore being provided not 
only with a terminal orifice, but wnth the lateral one to which 
Kircheiipauer first drew attention as occurring in those forms 
which he united in his Ilaerorj/ncMa. The species, how- 

ever, included by Kirchenpauer in this subgenus have a gonosome 
very different from that of the present species, the gonaiigia of the 
Ilmroripichim being unprotected by corbulse, and merely sup- 
ported on the surface of more or less modified piiinse. 

But the most striking feature of Aglaopli&nia acantliocarpa 
will be found in its beautiful corbulse. The leaflets which form 
the walls of the corbula are free in their entire length, and carry 
along their opposed edges opposite pinnately disposed nemato- 
phores, each in the form of a blunt spine, and having both a ter- 
minal orifice and, close to its base, a lateral one, exactly as in the 
mesial nematophores of the hydrothecse. The longest leafiets, 
which are situated near the proximal end of the corbula, carry 
about eleven pairs of nematophores ; the shortest, which are at the 
distal end, carry usually from five to seven pairs ; each leaflet, 
moreover, has a transverse joint between every pair of nemato- 
phores, and at its base carries upon one side two nematophores, 
wdiich spring, by a common root, from the basal joint of the 
leaflet. 

This double nematophore is especially interesting in a homo- 
logical point of view ; for it represents the two lateral nemato- 
phores of a hydrotheca, the mesial nematophore being represented 
in a greatly modified form by the leaflet itself, and the hydU'otheca 
being entirely suppressed. 

The short stalk by which the corbula is attached to the stem 
carries a single hydrotheea, 

xIglaophenia uaxa. Plate XXT. figs. 5 - 7 - 

TropJiosome. Stem attaining a height of about two inches, fasci- 
cled below, irregulaidj or subalternately branched ; branches all 
lying in the same plane, divided into rather long internodes, each 
internode carrying a piuna ; pinnae distant, each supported on a 
short process, which springs from the latero-anterior aspect of 
the hydrocaulus. Hydrotbecse ' approximate, rather deep, gra- 
dually widening upwards, margin deeply toothed, with the second 
tooth from the front everted; intrathecal ridge strong, situated 

JilOT. — 7iOOLOOT, TOE. XII, 20 
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near the middle of the hydrotheca, and rnnniag transversely from 
its posterior to its anterior wall; median ]icinato])hore adiuvte to 
front of the hydrotheca nearly as far as the margin, and then ])ro- 
jected as a free beak-like process, which is provided with a lateral 
as well as terminal oridce ; lateral iieiiiatophores slightly over- 
topping the hyclrotlioea ; caulhie nematophores broad, two on 
each internode, one being situated immediately below, and tlie 
other immediately above tlio supporting process for the pinna. 

Gonosome. None present in the specimen. 

Locality/, New Zealand, Mr. Bush's eollecUon. 

The length of the pinna-hearing internodes, and conseqiiont in- 
tervals between the pinnse are unusually groat in this species ; 
and the plumes thus present a rather open habit, which contrasts 
with the denser plumes of others. The hydrothecal internocles 
have three distinct diaphragms — one which is a continuation of 
the intrathecal ridge, one at the base of the lateral nematophores, 
and one at the base of the hydrotheca. 

In the absence of all knowledge of the gonosome, the reference 
of the present species to the genus Aglaoplienia is only provi- 
sional. It will be seen that in the possession of two orifices by 
the free portion of the mesial nematophore we have a character 
which Kirchenpaiier assigns to his subgenus Macro rgriclda. This, 
however, is by no means an exclusive character of the forms 
which he would include under Macrorynclda (see description given 
above of Aglaoplienia acantJiocarpa) , while the general form of the 
hydrotheca in the present species agrees more closely with that 
of the true Aglaophenice. 

The specimen w-as growing over the surface of a litoral fiieus. 

IIalicoekabxa, Busk (modified). 

TropJwsome. Hydrocaalus with pinnate ramification. liydro- 
thecffi usually with an intrathecal ridge. Nematophores fixed; 
mesial nematophore adnate for a greater or less extent to tlic 
front of the hydro theca, rarely free. 

''Gonosome, donangia not included in corbuhe or protected by 
gonangiai ramuli, but carried on the common stem, or on more 
or less modified hydrothecal piinne. 

The genus Malicornaria was originally instituted by Busk to 
include certain Plumulariidm, in which the reproductive capsules 
were not included in basket-like receptacles or corbulm. Within 
its original limits it wmuld have included the species referable to 
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tlie type of Flmnidaria setacea^ Linn, Witli our present more 
extended knowledge of tlie Piuinulariidae, however, it must be re- 
stricted to species which, with a trophosome formed on the general 
type of AgJao^lienia plmna^ have their gonangia never included ia 
corbul^e, or connected in any way with the special gonangial ramuli 
which in certain other species we find developed for their pro- 
tection. 

Dr. Kirchenpauer, in his valuable memoir on the genus Apia- 
oplienia^ institutes under the name of Maerorifnclda a subgenus 
for certain forms with unprotected gonangia, giving, however, as 
the chief character of the group, the great development of the 
free portion of the mesial nematophore, and its being provided 
with a lateral as well as a terminal orifice. This condition of the 
mesial nematophore, however, we have seen to exist in a true 
corbula-hearing species (Aglaophenia acantlioearpa) ; and it pro- 
bably occurs in many others besides those which Kirchenpauer 
would refer to his subgenus Maerorgncliia. The genus Salicor- 
naria would include not only the forms embraced by Ivircben- 
pauer in his MacrorgncMa group of Aglaoplienicd^ but others, 
which, with unprotected gonangia, do not possess the double - 
mouthed nematophore. 

Halicoknaria saccaria. Plate XV. fig, 4, and Plate XXII. 
figs. 1, 2. 

Trophosome. Hydrocaulus attaining a height of about 9 inches, 
rooted by a spongy mass of entangled filaments, much and very 
irregularly branched, fascicled, very thick towards the base, and 
thence gradually thinning away as the poljsiphonic condition 
becomes less and less, until towards their distal extremities the 
branches have entirely lost their fascicled condition and become 
monosiphonic ; pinnm alternate, arising from the anterior sur- 
face of the rachis. Hjdrotheem with the orifice directed forward ; 
margin waved, but not dentate ; anterior walls deeply inflected 
just below the orifice ; intrathecal ridge nidiinental ; mesial nema- 
tophore adnate to the hjdi'otheca for about half the height of 
the hydrotheea, and then forming a rather long, stout, free spine, 
having, besides its terminal aperture, a lateral one on its upper 
side close to the point where it becomes free ; lateral nemato- 
phores nearly cylindrical, long, extending beyond the 'orifice of 
the hydrotheca ; a double cauline nematophore just below the 
origin of each pinna. 

Q-omsome, G-onangia borne singly on a sliort pinna, w’-hich 

20 # 
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carries usually two liydrotliecoe at tlie proximal side oftlse goiiaii- 
giuiiij and at its distal side is reduced to a sliort blunt spine 
destitute of hydrothecie ; gouangia oval, great compressed, 
concave ou one side and convex on the other, with a transparent 
wiiig-like margin ; sporosac encircded near its siimniit by a band 
of rcfringent roundish corpuscles. 

Localitij. Ceylon, ilTr. Holdmcortlh 

This is a loosely branched stragglingspecies ; the peculiar form 
of tlie hydrotheca), with the deep inflexion below the margin, 
somewhat resembles that of a sac constricted by a cord below its 
moiitli, and has suggested the specific name. 

The remarkable band by which tlie solitary sporosac 'which 
occupies the gonangium is encircled, is composed of highly ns 
fringent spherical corpuscles, wliich by mutual pressure have 
become more or less polygonal. They possess a central nucleus- 
like body, which, when the gouangia are subjected to a short 
boiling in a solution of caustic potash, becomes resolved into a 
cluster of granules. It is impossible to form any valid conclu- 
sion as to the significaneo of these bodies ; they are certainly 
not ova. 

The gonangium is solitary, and is borne on a shortened hydro- 
thecal pinna whose proximate tw^o hydrotheca) present tlie normal 
condition, wdiile the third hydrotheca is replaced by the gonaii- 
giuin, its mesial and lateral nematophores continuing, with but 
slight arrest, to occupy their usual position, so that the mesial 
nematophore is placed in front of the gonangium, w^here it re- 
mains free, and the lateral nemato].)hores one on each side of it 
and distally. That portion of the pinna which lies at the distal 
side of the gonangiiun has become arrested and reduced to the 
condition of a thick biiuit spine. 

We3.'e it not for the much less modified condition of the pinna 
wdiicli carries the gonangium, the present species would form a 
typical example of Dr. Kirchenpauer’s macrorynchial section of 
Agtmphenm» 

IIalioounama insignts. Plate XXIII. fig. 1, and Plate XXIL 
figs. 3, 4. 

Trofiomme. Hydrocaulus attaining a height of 9 inches, simple, 
monosiphonic, closely set with opposite pinnae. Ilydrothec® with 
a very long recurved and strongly divei'gent tooth on each side, 
intrathecal ridge strong, extending from about the middle point 
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of tlie mesial line in front to a point about lialfwa}^ between the 
anterior and posterior walls of the hjdrotheca ; mesial iiemato- 
phore very long, adnate to the Avliole height of the anterior wail 
of the liydrotheca, and then extending for a distance about equal 
to the length of its adnate portion as a free, gently recurved, liol- 
low spine, with a lateral as well as a texaninal orifice. 

Gonosome. Not known. 

Locality. Ceylon, Mr. Molds worth. 

This is a beautiful species ; its long Ilexilc and eminently 
graceful plumes grew in rich masses over the stems of another 
large llydroidiHaUcornaria hipinnata). In some of the specimens 
examined an imperfect septum was apparent, stretching across 
the cavity of the mesial nematophore at a little distance from its 
terminal orifice. This, however, was by no means of constant 
oecurrenee. The opposite, instead of alternate, disposition of the 
pinnm on the common stem is a condition of very rare occurrence 
among the Pluiniilariida?. 

As no gonosome was present in any of the specimens examined, 
the reference of the species to Halicornaria is jiro visional ; the 
general character of the hydrotbecfe, however, belonging as these 
do to the macroryncliial type, renders it probable that the species 
is correctly allocated to Halicornaria. 

Halicobnaria bifinnata. Ifiate XXIIl, %. 2, Plate XXIL fig. 5. 

Tropliosome. Hydrocanlus attaining a height of upwards of a 
foot, fascicled, rooted by a dense sponge-like mass of entangled 
fibres, strong and thick at its origin, ■where it measures about a 
quarter of an inch in diameter, and soon thinning away as it be- 
comes irregularly hranclied ; branches mostly in the same plane, 
sending ofi along their whole length rather closely set, short, 
alternate pinime, which are destitute of hydrotheege, and along 
the interveuing spaces short, slender, hydrotheca-bearing pinum ; 
noii-hydrotheca-bearing pinna) rigid, fascicled at their origin, 
thinning away and becoming monosiphonic towards their distal 
extremities, cairying very short secondary, alternate, mono- 
si phonic hydrotheca-hearing pinnse, each secondary pinna spring- 
ing from a short internode of the primary pinnae. Hydrotheese 
closely set, deep, with the anterior wall deeply involuted below 
the orifice, wliich is directed forward ; margin of orifice extended 
in the form of a broad wing- like cheek on each side ; intrathecal 
ridge situated near the base of the hydrotheca, and extending 
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forwards for a. short distance from its posterior wall ; mesial 
neinatopliore adiiate for tlie greater part of the height of the 
hydrotlieea, and tlien becoming free for a short distance; lateral 
nematophores long, cylindrical, diverging; each iiiternode of the 
primary pinnae carrjhig two canline nematophores close to the 
base of the secondary pinna. 

Gonosome. G-onangia compressed, enp-shaped, opening by a 
wide orifice at the distal end, springing by a very short latero- 
basal pcdiiiiele from the hack of each secondary pinna close to 
its origin. 

LocalUjj. Ceylon, Mr. Holds worth. 

The doubly pinnate ramification of II. hipimiata impresses on 
the Hy droid a striking physiognomy. The species is rendered 
still farther remarkable by the large size of its strong rigid 
hydrocaulus, while the branches, being, given off to the right and 
left, lie mostly in the same plane, and confer on it somewhat the 
aspect of certain species of Anti^cdlies or Gorgonia* The hydro- 
tliecseare proportionally small ; and the pinn8B which carry them 
are slender and easily detached from the rest of the hydrocaulus. 
Though the hydro thecae resemble those of the inacrorynchial 
species in the forward direction of the ori.fice and in the deep 
involution of the anterior wall, the free portion of the mesial 
neinatophore is but little developed, and is provided with only 
the terminal aperture. ■ 

The main stem and branches are strongly fascicled : and the 
principal tube of the pihmary non-hydrotheca-bearing pinna?- (that 
from which the secondaiy pinnae arise) is accompai.iied by tv- o or 
three tubes from the branches, which, however, soon cease ; and 
the primary pinna then continues its course as a single tube. 

Sonie of the specimens Avere loaded with gouangia, Avhich Avere 
always very thin-walled and provided with a very Avidc orifice ; 
but how far the form of these receptacles in the dried specimens 
corresponded Avith their condition in the living animal is souiewhaf/ 
doubtful. Their origin from the back of the hydrocaulus is very 
remarkable, and quite exceptional in the group. 
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DESCRIPTION" OF THE PLATES. 

[All fclie magnified figures, and many of those representing the species of its 
natural size, are from drawings made from nature by the author. The figures 
t>n Plate XXIII., and some of the other natural-size figures, are froia drawings 
by Mr. A. T. Holiick.] 

Plate IX. 

Figs. 1, 2. Ten^oiiLms multicornis. 

1. Natural size. 

2. A portion, magnified. 

3, 4. EndendrluM rigidiim. 

3. Natural size. 

4. A portion, magnified. 

5, t). Aimdthea ishviuUca. 

5. Natural size, 

0, Magnified. 

7, S. MonocaiiliiB grccnlcuidka. 

7. Natural size. 

S. Magnified. 


Plate X. 

Figs. 1-3. Hf/djraciitila /nonocarpa. 

1. A. coloiiy, natural .size, growing oyer the shell of Trophon da- 

thratu!}. 

2. A portion of the colony, magnified. 

3. Longitudinal section of one of the cliitinous spines : a, external 

laminated layer ; />, internal laminated layer ; e, axile cavity. 

4 , 5 . JPodocorpie memiis. 

4. Natural size, spreading over llie shell of Nami 7'ctimlata. 

5. P'ortion of a colony, magnified. 

6 . 7 . Cladoeorpuc pdagiea. 

tl Natural size, growing over the surface of an air-vesicle of Sar~ 
gamim haccifenm. 

7. Portion of a colony with hydranth and gonophores, magnifiech 


Plate XI. 

F’igs. 1,2. Camiiamdarki e}r7iata. 

1. Natural size. 

2. Magnified. , 

3, 4. Carnpmuilariujmiceq. 

3. Portion of a colony, natural size. 

4. Portion, magnified. 
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I’latk XII. 

Fig. 1. Sefaginopsis fnsca iuid CimiJantdaria (jrandia, naiural size. (For ruag- 
uiiled details of l^ehiginoj)sh fnmx^ see id. XIX. figs. I, L^) 

1 a, a. Selagtiwpf^is 

1 Z>, b, CcMipanidaritt gntmlis. 

2. CamjHitmlai'ia grandis and CaMpanidarla graailh, inagiiified. 

2 ((; (L Cmnpanidaria grmidb, 

2 h, h, Camjxmidaria gracilis growing over ilic surface of Cam- 
gyayiukiria c/randis. 

Young individuals with iljoir liydrorliizal disks liave attached 
theinseives to the hydrothecai of the large CkiiJipantdaria. 

3. Goiiangiuni of Camptuutkma graudh, luagniiiud. 

4. Cmni}(tnt.dariit gmrilis, nat.ural size. 

Plate XlII. 

F^igs, 1, 2. Sertuia7*cUa JohnsfonL 

1. Natural size. 

2. A portion, magnified. 

3, 4. SeHuhirelia Integra. 

3. Natural size. 

4. A portion, magnified. 
fi“7. Se 7 'tulareUa episcojnis, 

5. Natural size. 

6. A portion, magnified, 

7. Outline of trau.sverso section of gonaugium. 

Plate XIV. 

Figs. 1, 2. Sertidaria aretdea. 

1. Natural size. 

2. A portion, magnified. 

3-7. Dcs'mscgphus Buskii 

3. Natural size. 

4. A portion of main stem and branch, magnified, lateral view. 

5. A portion of a branch, magnified, front view, 
tk Same, back view. 

7. Same, obliipie view. 

1>LATE XT. 

Figs, 1-3. SgnfhvcfUDi edvgam. 

1. Natural size. 

2. Magnified. 

3. A portion with gonangia, still further magnified. 

Fig. 4, IMicormrm saccaria, natural size, (For magnified details of this 
species see PI. XXXI. figs. 1, 2.) 
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Plate XYI. 

Figs. 1-5- T/iiiiaria cnissicaulis. 

1. A nearly perfect colony, natural sixe. 

2. Portion of a bifurcating braucb, magnified, 

3. Portion of same, more magnified ; lateral view of bydrotiiecte 

with gonangiura. 

4. Same, front view of liydrotbeco?. 

6. Transverse section of stem near proximal end, magnified, show- 
ing the great central irregular canal and the peripheral canals 
in the thick chitinous perisarc. 

Plate XYII. 

Figs. 1-3, Thiiiana coronifcra, 

1. Natural size. 

2. Part of a branch, magnified. 

5. Hyclrotheca, front view. 

4-G. Tlniktria 'per&ociaJis. 

4. Natural size. 

5. A portion, magnified, showing the tendril-like processes. 

6. Hydroiheoa, front view. 

Plate XTIII. 

Figs, i, 2, Thiviaria hldms. 

1. Natural size. 

2. A portion, magnified. 

3, 4. Tkuiaria cerastium, 

3. Natural size. 

4. A portion, magnified. 


Plate XIX. 

Figs. 1,2. Svhyglm^^mfiisca. 

1. A portion of the hydrophylon in its natural condition, mag- 

nified, 

2. A portion after having been boiled in a solution of caustic pot- 

ash, showing the form and relation of the hydrotheeas. 

(For 8elagmoipsu fused, natural size, see PI XII. fig, 1 a, a.) 

3 , 4 , 4 «. Thidaria dolichocar^a. 

3. Natural size. 

4. Portion of a pinna, magnified, with proximal portion of hych'o- 

tbeea. 

4 ®, Distal portion of same hydrotheea. 
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Platf. XX. 

Figs. 1~A PcrkUimm hidcntaiimi. 

1. A portion of a colony, natural mze. 

2. One of tUo bifaroatiiig branches, magnified. 

3. A portion of a branch near its proximal end, with gonaiigia,, 

still more nnignifiecl. 

4. A portion of a branch near its distal end, magnified still furtlier. 

Plate XXI. 

Figs. t-4. Aglao^henia acmithocarpa. 

1, A colony, natural size. 

% Poition of a pinna, magnified, lateral view. 

3. Same, front view. 

4. A corbiila, magnified. (In order to give the iigure greater 

clearness the leaflets of one side are omitted.) 

a -7. Aglao])haiia lam. 

5. A colony, natural size. 

r>. Portion of a pinna, magnified, lateral view. 

7. Same, front vie.’w. 

Plate XXII. 

.Figs. 1, 2. Maikorncma saccana. 

1. A portion of stem with two piinun, one carrying a gonangiuui, 

magnified, lateral view. 

2. A gonangium, less magnified than in fig. 3 , front view, 

(For Balkornarki saccaria, nat. size, see PL XV. fig. 4.) 

3, 4. Halicornaria instpm, 

S. Portion of a pinna, magnified, lateral vieyiL 
4, One of its hydx*otheca\ front view. 

(For Bdkormria in&ignh, nat. size, see PI. XXIll fig. 1.) 

Fig. 5. Hulkmmna Upinnaia, portion of stem and pinna, magnified. 

(For EaUcormria Upimutia^ nat. size, see PI, XX'III. fig. 2.) 

' Plate XXra, 

^ Fig. 1. 'EaUmrmria imignis^ nat, size. ■ 

,2. Balimrmrm Upinnata, mt. size, drawn from a' small spedmou. 

, (For the magnified details of this plate see Plate X,X,II. figs. 3, 4, A) 
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On tli(3 mippose.d Earity, Nomenclature, Structure, Affinities, and 
Source of tlie large liuman Fluke (Pkioma emssum.^ Busk). 
By T. Oobbolb, M.I).,. F.E.S., Fi.S., Lecturer on 

Parasitic Diseases, 

[Eead February 10, 1875.] 

It will be -witkin tlie recollection of some of the senior menihers 
of tke Society that about thirty years ago Professor Busk disco- 
vered fourteen large dukes in the duodenum of a Lascar who died 
at the Seamen’s Hospital. Not only were these parasites ■ cor- 
rectly regarded as new to science at the time, but, what is more 
remarkable, no second instance of the oecurrenee of this entozoon 
has since been placed on record. To he sure, there are several 
liuman parasites that have only once been observed; but these 
instances refer, for the most part, to minute helminths, such as the 
dwarf tapeworm nana) and the almost microscopic fluke 

known as the .Bistoma Jieieropli^es. It is therefore, I repeat, 
rather strange that during the interval elapsing from the winter 
of 1818 to the spring of 1874, this comparatively large Tromatode 
should not kave been agatii encduntered-— and the more so, since 
our pi^ofessional friends stationed in India, and throughout the 
East generally;, baT'e ;6f’late;yeara'^ shown, great activity Lh '^krOh-' 
ing for entozoa. ' 

In reference to the assumed rarity of the parasite,'itwiH' not b-e 
out of place to refer do other 'instances of', a similariMnd,'a:feC#iag 
animal hosts. I will ' adduce 'Only fwo cases,' in ' both of 'which ''the 
entozoa, though rio'W known '-to he 'abundant, were;; 'for "a Jong' 
time overlooked, and consequently supposed to be extremely rare. 

In tho'^ear 185'8H . disebt'ered' a small fluke in the liver-ducts 
of an American i«'d'''fox'IOhma^/i;w)'that had died'at the Zoolo- 
gical Society’^' '(hardens 5 ; 'but' no second' instance' of' the''occnr- 
reu'ce of this parasite {Bi'doma conjunctum) was recorded nntii''th8 
year 1871, when’.. Dr. 'Lewis, found great' numbers infesting ^ithe' 
'"pariah dogs of India., '', .The''S'ecoBd'ahd'far'’'toore'#riking'iBstanC'e 
''of'veriication after a'long'Jntervai of',tim'e' is'' th.at"of 

^ ) This rather 'krge ’ Nematode was originally "dls^vered 
by 'Natterer'v'at'':Barra';d 0 ®ib,''Ne^O'* Brazil, 'in 1884 ' 'I|e':'fonnd' 
'"it infesting, 'U;' 'Chinese' 'variety of 'the 'common 'hog. '' It was shortly 
afterwards' described and figured by ,D'ie8in'g;' andmo'thiiig could, 
'exceed Jhe, accuracy of the'deseripfcion''given'by the Yienna bel- 
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iiiiiiitliologist, who at tlie time was still ia possession of bis oye- 
siglifc. Here, again, however, no second instance of the oeciiiTeiice 
of the ’^parasite’' was made known until thirty-five years luid 
elapsed. In tlie year 1809 Professor Verrill described what he 
very naturally supposed to he a new entozoon infesting the hogs 
of the United States. He called the species Sclerostojna pinfjiii- 
cola. Specimens of these worms, howmver, having been forwarded 
to me by Professor Pietcher, of Indianapolis, I at once saw that 
VeiTiU’s Selerostomata were the Stephanuri of Diesing and Hat- 
terer. Subsequently also I detected this self-same entozoon in 
a batch of parasites sent from Australia to the Microscopical So- 
ciety of London for the purpose of identification. It thus ap- 
pears, from the case of Btephanurus, that a parasite capable of 
producing serious mischief and even death amongst w^ell-known 
animals may evade rediscovery for a very long period of time, and 
this, too, notwithstanding the ever-increasing miniber of natural- 
history observers. Of more importance, also, is the consideration 
that many a species, hitherto assumed to be extremely rare and 
local, may turn out to be both numerically abundant and of wide 
geographical distribution. As will be seen in the sequel, the latter 
part of this inference applies with some force to the parasite now 
before us ; and I should not be at all surprised if its supposed 
rarity were eventually proven to be without foundation in fact. 

Por an o])portunity of securing fresh examples of the Dhtoina 
crassu7n I stand indebted to Dr, Q-eorge Johnson, P.E.S,, who in 
the spring of last year recommended two of his patients — a mis- 
sionary and his wfife — ^to call on me in order that I might have 
an opportiinitjr of examining and identifying the parasites that 
were occasionally escaping their bearers vias natiirales, I 
should mention that Dr. Johnson readily recognized the trema- 
tode character of the helmintlis, and that he advised accordingly. 
Heserving purely professional details for publication elsewhere, I 
have to state that from the missionary and his partner ‘I learned 
that they had been resident in China for about four years. During 
that time they had together freely partaken of fresh vegetables in 
the form of salad, and also occasionally of oysters, but more par- 
ticularly of fish, which, in common wdth the oysters, abound in the 
neighbourhood of Hingpo. Prom their statements it appeared to 
me that to one or other of these sources we must look for an ex- 
planation of the fact of their concurrent infection. Piuke larvae, 
as we know, abound in molliisks and fish j but whether any of the 
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forms Iiitlierto founcl in oysters or in fish have any genetic rela- 
tion to the flukes of man, is a question that cannot very -well he 
settled in tlie absence of direct experimental proof. I should 
add that it was not until after their visit to the interior of the 
country, some ISO miles distant from hlingpo, that the symptoms 
which Dr. Jolmson and myself consider to have been due to the 
presence of the parasites made their appearance. Whilst in the 
country they freely partook of freshwater fish, and on one occa- 
sion they received a qiia-ntity of oysters that had been sent up 
from Ningpo. The missioiiaiy assured me that the fish were 
always thoroughly well cooked. 

From the size and almost leathery texture of the two flukes 
which were in the first instance submitted to my notice, I at once 
recognized the species ; hut as they were spirit-specimens, I re- 
quested that if any more examples were obtained they should be 
sent to me in the fresh state. Fortunately others were brought 
in a few days, when, from an examination conducted wdiilst they 
were still fresh, I was able to make out several details of struc- 
ture which had hitherto escaped notice. Altogether I secured 
seven specimens, thi^ee of them being in a mutilated condition. 
In what way these mutilations (as sliowm by the dried speci- 
mens) occurred I have not been able to make out, eithei* by per- 
sonal observation or by questioning the bearers. Two of the pa- 
rasites look as though their bodies had been carefully excised 
near their centre. Such new facts asT have gleaned were derived 
from two comparatively small specimens, one of which, in the 
dried state, has since been deposited in the anatomical department 
of the University Museum at Oxford. I may add that I took the 
earliest opportunity of bringing some of the specimens under Mr. 
Busk’s attention, when he at once recognized them as referable 
to the species he had so long ago di»scoTerecl. 

Of the foimteen original specimens found by Mr. Busk, several 
have been lost. The one that he himself gave me I handed over 
to Professor Lenckart ; and it is figured in his woi% (Die menseh. 
Par. i. s. 586). A second is preserved in the Museum attached 
to the Middlesex Hospital ; and a third is contained in the Mu- 
seum of the' Royal , College of Surgeons. This last-named speci- 
men is the best of the original set. It supplied me with the few 
details of structure figured in outline in my introductory Trea- 
tise’ (fig. 42, p. 198), published in 1864; and it also in part 
formed the basis of the description of the species communicated 
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to this Society in June 1859 (Synopsis of the .Biatomida?, p, 5, 
Proceedings, yoL v.). The late Dr. Lankester, it is true, in liis 
English edition of Jyuclienmeister’s work on Parasites, was the first 
to give a distinctiye title to this entozoon {Bistoma Buslcii ) ; but 
as the discoverer objected to this nomenclature, and as Dr. Laii- 
kester’s proposed terms were nnaccompanied by any original de- 
scription, I requested Mr. Busk to suggest a new name for the 
worm, which he accordingly characterized as above. As I sub- 
sequently pointed out. Yon Siebold had already employed the 
compound title Bistoma crassum to designate a small fluke infest- 
ing the House-Martin {Hirimdo urhica); but for reasons similar 
to those which contributed to set aside Dr. Laiikester’s nomen- 
clature, the title adopted in my synopsis at length came to be re- 
cognized by Leuckart and other well-known helminthologists. 
Before this recognition took place, however, Dr. Weinland, of 
Erankfort, had so far accepted Lankester’s nomenclature as to 
call the species Bicroccelmm BiishiL In my judgment there 
were no sufficient grounds for placing the parasite in Dujardin’s 
unsatisfactory genus. Be that as it may, I have only further to 
observe that in addition to the original specimens above particu- 
larized, two others are preserved in the Museum at King’s Col- 
lege. Thus probably only five out of the fourteen specimens are 
still in existence ; and such being the ease, I have thought it 
worth while to collect and record these few^ particulars. 

The earliest literary notice of the entozoon appeared in Dr. 
Budd’s classical treatise ‘ On Diseases of the Liver p and in it 
the author correctly stated, from data supplied by Dr. Busk, that 
these human flukes were much thicker and larger than those of 
the sheep,” being, it is added, from “an inch and a half to near 
three inches in length.” The longest of my recent specimens, 
however, scarcely exceeds two inches, whilst the smallest and 
most perfect (the one at Oxford) measures less than an inch from 
head to tail. The greatest width of my broadest specimen is little 
more than half an inch, or -/g-'h Kone of the twelve examples 
that I have examined approach the length of three inches ; but 
Mr. Busk assured me that, judging from his recollection, some of 
Ms specimens were even longer than that. I fear, nevertheless, 
that the estimate given in my Synopsis is somewhat exaggerated ; 
at all events it is so for average specimens. 

The, new anatomical facts made out by me bear .reference 
principally to the reproductive ' apparatus. What else I have 
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observed is, for tbe most l^art, confiriiiatoiy of tlie statements 
made bj Mr, Busk* In particular, his brief account of the posi- 
tion and character of the digestive organs was not only confirmed 
by roy earlier examinations, but is now reverified. In the repre- 
sentation given in my ‘ Introduction ’ I showed in dotted outline 
two large organs which I supposed to be the testes. I distinctly 
observed radiating lines proceeding from each of these masses ; but 
I could not discover tbe slightest trace of any limiting border to 



e 

Dliftoma crasstim^ Busk. 


oral sucker;'^, digestive tube ; c, cfecal end of the same; reproduetive 
papilla ; e, central uterine duct ; f, lateral process or fold of the same ; vitel- 
ligene gland ; diverticulum ; i. ovary ; j\ probable shell-gland ; 1*, testis and 
seminal ducts. Magnified twice the. natuinil aisse. 
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either organ. I have now found in their place two irregular! v 
spherical and flattened masses with clearly defined limits (i, Ic). I 
entertain no doubt as to the testicular character of the lower 
organ (X-). In the outline drawing I further indicated the pre- 
sence of a third and much smaller globular mass, winch I termed 
the ovary ; and this organ was seen with remarkable distinctness 
in most of my recent specimens (k). The radiating, broad and 
branching seminal duets were in ail cases beautifully distinct, 
forming the most attractive feature of the parasite’s organization 
(/r). Connected with the supposed ovary were a number of small 
but very conspicuous tubes, which stood out as if they formed 
a special organ (J), whose common ducts emptied themselves into, 
or were connected with, the ovary. In whatever way we may in- 
terpret its character, nothing could exceed its distinctness in the 
fresh state ; and it may still be seen with clearness in one or two 
of the dined specimens. The supposed upper testis (i) displayed 
no radiating seminal tubes j conse(][uently I now conclude that it 
is the ovary, wdiilst the small, black, spherical body lying immedi- 
ately in front of it is what Yon Siebold would call the internal 
seminal vesicle (k). It is probably a diverticulum formed at the 
junction of the ovarian and vitelligene ducts, 'whilst the singular 
branched tubes in all likelihood represent a special shell-gland 
(y ). I made out the female reproductive organs with somewhat 
more completeness. In the outline drawing already referred to, 
I gave a diagram of the probable position of the uterine folds, re- 
ducing the organ to the simplest condition. The conjecture was 
right. In the fresh specimens, I found the uterus to comprise a 
large number of unevenly folded tubes, which apparently proceed 
laterally from either side of a large median duct (<s). This duct 
could he distinctly traced to its outlet in the reproductive pa])illa, 
which, as usual in true Bistomes, is placed in the middle line, im- 
mediately above the ventral sucker. In my examination of Mr. 
Busk’s original specimens I could not find the slightest trace of 
vitelligene organs; but in the present set of fresh examples I not 
only obtained proof that these organs were largely developed, but 
that their limitations could be fixed with accuracy (y y). They 
consisted of two large elongated masses, one on either side of the 
body, occupying about two thirds of the entire length of the para- 
site. Their ' yelk-vesicles were distinctly seen ; but the main 
efferent canals were only^here and there traceable. Clearly the po- 
sition and character of the yelk-forming glands of the large human 
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fluke are quite unlike those of any of its congeners. This fluke 
is a remarkably fine species, and, when viewed in the fresh state 
with a powerful pocket-lens, presents a most striking appearance. 

I did not observe any cutaneous spines. I found the eggs to pre- 
sent an average long diameter of about by irlo" in breadth. 
They are therefore somewhat smaller than those of the common 
fluke. In the specimen preserved in the Hunterian Miiseuiii 
there was evidence of the presence of an excretory outlet at the 
caudal extremity ; but in the present examples I did not succeed 
in finding any trace of the water- vascular system. I have no 
doubt, however, that it exists in the usual form. 

As regards the affinities of Distoma erassum, it is clear that 
this Trematode has little in common either with the liver-fiiike 
of cattle and sheep {Fasciola liejpatica^^ or the still larger species 
obtained by me from the girafie {Fasciola f/igantea'). The simple 
character of the digestive tubes obviously connects it more closely 
with the lancet-shaped fluke {Distoma laficeolatam — the last- 
named parasite being also an occasional resident in the human 
liver, where its presence lias been known to contribute to the pro- 
duction of a fatal result. Here, I may remark that it has struck 
me as not a little singular that most of the flukes which take up 
their residence in the liver exhibit a branched arrangement of 
the digestive tubes ; and but for the circumstance that the Di- 
stomcL lanceolatim forms a notable exception, I should have been 
disposed to consider that a branched state of the alimentary 
apparatus was of necessity associated with this special habita- 
tion. At all events it is. interesting to observe that no species 
of intestinal fluke is known to display this complex form of di- 
gestive apparatus, the species before us forming no exception 
to the rule. In the (Campula ohlonga) that I discovered 

ill' the liver of a porpoise, there were traces of this tendency 
of the tubes to branch, whilst an extreme development of this 
sort is seen in the fluke which proves so destructive to elephants 
{Fasciola Jaclcsoni) . Taking the genus Distoma as representing 
central type forms of the Trematoda, I look upon the flukes that 
have dendritically branched caeca as aberrant types ; and it is just 
these particular forms that show the strongest zoological affinity 
with the Hanarians, not only by virtue of the anatomical peculi- 
arity in question, but also as regards their habits. If the contents 
of the cse.ca be examined, epithelium and blood-corpuscles derived 
from their bearers will be found amongst the dObris ; and it is well 
LINN. JOURN.— ZOOLOGY, TOL. XII 21 
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known that tlie PknarianSj especially the terrestrial forms, are 
carnivorous in tlieir liabits. In proof of this view of their habits, 
Mr. Moseley has recently bi'^ouglit forward additional evidence in 
his elaborate memoir ‘"On the Land-Pianarians of Ceylon’’ (Phil. 
Trans. 1874). The significance of these facts in relation to anj" 
theory of descent must not be lost sight of. "Without dwelling 
upon that point, hotverer, I pass on to observe that our Disfoma 
GrassiiM, both as regards the restricted charcter of the vitelligene 
glands and the simple form of the testis, and also in respect of the 
niibranched state of the digestive cgeca, shows a close adherence 
to the central Bistome type, in which, as we have seen, Mr. Busk 
oi’igiiially placed it. If there be any structural departures from 
the common type, they are connected with the testes. I believe 
that the two organs are here merged in one large conipound 
gland. Amongst Trematodes, as Yon Siebold long ago pointed 
out, such an arrangement occasionally exists. Purther observa- 
tions are necessary to clear up this and one or two other points 
(»f structure which I strove in vain to make out accurately. 
Nevertheless, fragmentary as the present data are, it is something 
not only to have stumbled upon a second and a third instance of 
the occurrence of this rare entozoon in the human body, but also to 
have been enabled to confirm the truth of almost all that had been 
])reviousIj conjectured respecting its structure, and at the same 
time also to have acquired new facts of sufiieient importance to 
fix the affinities with precision. 

Here my paper, as regards new facts, virtually closes ; but so 
much interest naturally attaches itself to the question of the ori- 
gin and early stages of growth of the parasite, that I feel our time 
will not be wasted if we take into consideration some of the more 
important and recently ascertained facts that tend to throw light 
upon the subject. 

At the outset I hinted that the Ningpo oysters may have played 
the role of intermediary hearers in the case before us ; and' as 
rending in some measure to strengthen that notion, it should be 
borne in mind that Mr. Busk’s original fiuke-bearer came from 
eastern parts. It is not improbable, therefore, that the Lascar 
may have partaken of the same species, either of fisli or of shell- 
fish, that the missionary and his wife partook of. Be that as it 
may, the frequency of the occurrence of Trematodes and their 
iarvm in marine 'mollusks is well known ; though until compara- 
tively lately it was not so •well understood that the singular 
double-tailed redia or organized germ-sac, known as Buce^Jmlm^ 
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was ail occupant of saltwater as well as fresliwater rnollusks. 
The original specimens which gave origin to the genus were found 
bj Yon Baer in the freshwater mussel ; but since the piiblicatioii 
of his memoir (iN’ova Acta, xiii.), the same, or at all events similar 
forms of larvoe have been encouiitered in a variety of inolliishs* 
Up to the present time Bucepkali have been found in Umo picto- 
ruMs Anodonta cellensis^ and A, anatvm, Cardiitm ediile and G. 
rmtloum, Oslrea edulis, Blanorhis marc/inata, and in one or more 
species o^ Baludma. According to Woodward, several species of 
oyster are sold in the Indian and Chinese markets ; so that there 
may be some difficulty in determining the particular species to 
which the IN’ingpo oysters should he referred. 

Now that I am thus incidentally led to speak of the Bucepliali. 
I may mention that on the 7th of last October several examples 
of free redim were exhibited by Mr. Badcoek at a Meeting of the 
Eoyal Microscopical Society, on which occasion Mr. Charles 
Stewart, Mr. White, Mr. Slack, and other well-known microsco- 
pists communicated observations. I understood that Professors 
Huxley and Eeay Greene determined the biicephaloid cliaracter 
of these eercarians from specimens that were separately brought 
under their notice. 

The recent contribution by M. A. Giard on the eneystation of 
contains important additions to our know’- 
ledge, whilst at the same time it attbrds a useful summary of the 
facts previously supplied by Yon Baer, Steeiistrup, Ton Siebold, 
ClaparMe, and Lacaze-Duihiers, Pr. Pageustecher’s memoir 
appears to have escaped Giard’s notice ; yet the Heidelberg 
savant was one of the first to point out that the highly contractile 
double tail-like appendages of this remarkable germ- sac were 
capable of developing into new germ-sacs, which latter, in their 
turn, developed within them fresh BiiceplialL M. Giard shows 
that Buceplialim Maimecmus encysts itself in the viscera of the 
garfish (Belojie vnlgaris)^ especdally in the peritoneum,, liver, and 
genital glands (Comptes Eendus, Aug. 17, and Ann. Nat. Hist, 
for Nov. 1874). The predilection of Bueepliall for the reproduc- 
tive territoxy, so to speak, causes sterility in their moiliiscan in- 
termediary bearers. This was pointed out by Claparede, who also 
found redisB of this kind attached to Medusm ; but since there 
was no evidence to show that this attachment presented the semi- 
parasitic character of a commensal or fellow-hoarder^ it is fair to 
suppose that the connexion was merely accidental. The free Ew- 
eephali found by Claparede offi the coast of Norniaiidy did not 
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differ materially from those obtained by Lacaze-Duthiers from 
the Mediterranean. 

Eroni all the facts at present before xis M,' Giard argues that 
it is most probable the BticepJiati of the garfishes attain sexual 
maturity as Gmterostomata in sharks and dogfishes, and perhaps 
also in certain large species of Gaclid(je, which feed ”011 the gar™ 
fishes when they frequent the shore for the purpose of spawning. 
In drawing this conclusion, M. Giard has probablj been much in- 
iiueiieed by the opinion of Yon Siebold, who long ago suggested, but 
of course could afford no experimental proof, that Bucephahis polp- 
morphus was the larval representative of Gasterostoma fimhriaimi. 

If -we accept these views, as I believe we must, it becomes ex- 
tremely unlikely that the JBucepliali should in any way be con - 
eerned in causing the infection of our missionary and his wife ; 
nevertheless there remains the probability that the human bearers 
ill question swallowed other kinds of Trematode larvie when they 
consumed the hfiiigpo oysters. Moreover, if it should happen 
that none of the other larvae occurring in oysters are capable of 
developing into flukes in the human territory, it yet remains 
highly probable that some one or other of the various encysted 
(and therefore sexually immature) Trematodes knowm to infest 
marine fishes will turn out to be the representative of our Di- 
^toma crasmm* In this connexion ive must not forget that Leuck- 
art has pointed to the flesh of Salmon idle as the probable source 
of human Botliriocepliali ; and there is some likelihood that salt- 
water fishes, if not actually the primary, may become (after the 
manner explained by M. Giard) the secondary intermediary 
bearers of fluke-larv®, 

On the whole, I am still inelined to look to the Ningpo oysters, 
or to some other of the various species of marine shell-fish sold 
ill eastern markets, as the direct source of JDktoma crasswm ; for, 
in addition to the bucephaloid cercarians, we have abundant evi- 
dence of the existence of other and] more highly developed fluke- 
larvse in bivalve mollusks. So far back as the year 1841 Mr. 
Garner, E.L.S., in his paper on the Lamellibranchiate Conchifera 
(Zooh Trans, vol. ii.) referred to a species of Disfoma in the 
freshwater Mussel ; and he subsequently attempted to prove the 
parasitic origin of pearls from a similar source (Erit. Assoc* Eep. 
1802). I had an opportunity of examining some of these 
maia, and satisfied myself that they were only sexually immature 
forms awaiting their final passive transference to the intestine of 
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some vertebrate host. To be sure, the ultimate bearer need not 
be tlie human species ; jet, on the other hand, such a contingenc}" 
is bj no means improbable. Here I would remark that we have 
very little knowledge of the parasites which take up their abode in 
the viscera of savages. This ignorance results partly from the fact 
that these untutored races, as proved by the statements of Kaschin 
and others, actually suffer much less from the presence of intes- 
tinal worms than their civilized congeners do, and partly because 
no one, so far as I am aware, has cared to institute the necessary 
inquiries in a methodical way. I strongly suspect that several of 
the human parasites which we now consider to be rare would be 
found to be abundant, if, by means of postmortem examinations 
and other methods of investigation, we could be made acquainted 
with the facts of helminthism as they occur amongst the fish- and 
raw-fiesh eating savage tribes. Of course any person, notwith- 
standing the utmost care and cleanliness, as in the cases before 
us, may contract a noxious parasite ; nevertheless, speaking gene- 
rally, it may be said that the measure of internal parasitism affect- 
ing any given class of people bears a strict relation to the degree 
of barbarism shown by such persons in their choice of food and 
drink, and in their manner of eating and drinking. This state- 
ment, if true, is not destitute of sanitary importance. Thus we 
may say to those interested in the matter, “ Imitate the Cossacks, 
Burates, and Abyssinians in their fondness for raw meat, and you 
will be invaded by Tmnice ; or imitate the very similar habits of 
North Greenlanders in respect offish, and you will probably enjoy 
the privilege of entertaining BoihriocephalL If you have a pre- 
dilection for unfiltered waters, you are likely, sooner or later, to 
play the role of host to some highly irritating nematode guest ; 
or, as so frequently happens in Iceland and ilustralia, you will be 
particularly liable to contract the so-called -E'67iz?20cooci/^-disorder.” 
Cfiearly it remains to be proved that shell-fish are altogether un- 
concerned in the matter of human helminthism ; yet I quite be- 
lieve that danger from this source is limited to certain moliusks 
living in eastern waters. In all likelihood the JDistoma erassum 
is obtained by the consumption either of fish or of shell-fish. 
Tliere remains, however, the consideration that its larvie may pos- 
sibly reside in minute slugs frequenting vegetables employed as 
salads. The rarity of fiuhe-disease (or, at all events, of its recog- 
nition) is tolerably conclusive against the latter view. At the 
"Bath Meeting of the British Association, in 1864, Mr. Gwyu 
liiKN. .rouKN. — KOOTiOG-y, Ton. xir. 22 
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lefiTeys maintained that the CerearicG found in Stiecinea were the 
sexually immature representatives of the common liver-fliike 
{Fasciola liepatica)^ which, I may observe, has some twenty times 
been found infesting the human body. At the time in question 
I maintained that Mr. J effreys’s opinion had no foundation in fact, 
as the negative data supplied by Moulinie and Leuckart strongly 
went to prove. It now turns out, from the experimental proofs 
recently afforded by Br. Ernst Zeller, that the cerearian contents 
of Feucocliloridmm found in Succinea attain sexual maturity in the 
intestines of various insectivorous birds of the family Sylviadse. 
I am indebted to Mr. Dallas for first calling my attention to this 
discovery. (See Ann. Nat. Hist, for Eeb.^ 187 5, p, 146 ; from Hum- 
bert, in Bibl. Univ., Bull, Sei. 1874, p. 366 ; also Zeller in S. & K, 
Zeitseh. fur wiss. Zool. vol. xxiy, p. 564, 1874.) In connexion 
with any explanation of the rapid appearance of fluke- disease 
amongst animals in particular districts, it is especially worthy of 
remark that the Oercarics of Dktoina macrostoma pass into the 
sexually mature condition in a few days after their change of resi- 
dence has been effected, whilst in less than a week’s time the 
formation of ova has already commenced. 

In conclusion, I ought perhaps to apologize for having intro- 
duced so many remarks of a practical nature into a paper other- 
wise purely zoological ; but the supposed extreme rarity of our 
Distoma era-sstmi, its apparently formidable character as a human 
guest, and the special precautions that appear to be necessary 
against infection have together seemed to me to be a fair excuse 
for sounding a note of warning to naturalists and others whose 
rambles or professional duties may happen to carry them to the 
shores of the Chinese and other eastern seas. 


Similitudes of the Bones in the Enaliosauria. By HxvnuY C-oviEii 
Seeley, E.L.S., P.G-.S., Professor of Physical Geography in 
Bedford College, London. 

[Bead March 18, 1875.] 

PAET I. 

THE EESEMBIAKCES OE ICHTHTOSAUBIAK BONES TO THE BONES 
OE OTHEB ANIMALS. 

§ 1 . The Mam^nalian Characters of iQhihjommm, 

A SKULL of IcUhjoscmriis could not easily be changed into that 
of a mammal ; for though Cetaceans offer close resemblance of 
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form^ especially in tlie snout, the lateral povsition of the exterior 
nares in Ichthyosaurus^ in front of the large circumscribed circular 
orbits, necessitates the enormous lateral development of the pre« 
maxiilaries and a backward position of the masiilarj bones. The 
lateral relation of the premaxillary bones in Icthyosaurus divides 
them proxlmally, and allovfs the nasal bones a large space in which 
to elongate and widen between them ; while in Porpoises (suppo- 
sing the bones correctly determined) the nasal bones are small^ 
and only just indent the premaxillary bones behind, and the 
premaxillary bones, drawn together mesially, allow the maxillary 
bones to extend external to them along their length, and to carry 
the teeth. In early life Porpoises, like Ichthyosaurs, carry their 
teeth in a groove instead of in sockets. 

Wagler and other naturalists have compared the foramen pa- 
rietale of Ichthyosaurs to the spiracles of Porpoises. And as the 
foramen descends obliquely forward into the skull, the structures 
have characters in common. If, then, we suppose the perfora- 
tions to have become larger with functional activity in the Por- 
poise and more nearly vertical than in IchthyoscmruSj so as to 
have advanced forward thi^ough the frontal bones, then the me- 
dian premaxillary bones of the Porpoise would have to be called 
nasals to bring them into harmony with Iclitliyosauriis^ while the 
maxillary bones would become the premaxillaries. But however 
plausible this interpretation looks in the skiiU seen from above, 
it becomes untenable on turning to the palate, where in both 
types (using the usual nomenclature) the premaxillary bones form 
the end of the snout, and are parted by the vomers behind, while 
the' maxillary bone in both’ carries teeth and extends back beyond 
the alveoli. 

In those Porpoises in which the occipital condyles blend into 
one long crescent, tbe single articulation is entirely made by the 
exoccipital bones, excluding tbe basioccipital ; while in 2chihyO’> 
saurm the basioccipital forms the entire condyle and excludes 
the exoccipital bones. 

In the Elephant the external nostrils are far back, but the nasal 
bones are entirely behind them ; and, after the manner of all mam- 
mals except the true Whales, the maxillary bones meet mesially 
on the palate, which they never do in Ichthyosaurs. 

The centrum of a vertebra is not usnally quite so long in Ich- 
thyosaurus as in Porpoises, and differs in being deeply biconcave 
(as in fishes), in not having epiphyses, in having the transverse 

905f 
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process replaced by tubercles for tbe rib^ in tlie not dissimilar 
neural arcb being permanently separated from tlio centrum^ "wblie 
clievron bones are wanting in the tail, the caudal Yertebr© elon- 
gate towards its end, and the prepelvic ribs hare a double articu- 
lation with every vertebra. 

1^0 mammal has the rib articulated to the centrum by two arti- 
cular facets ; nor have mammals caudal ribs, as in IcJith/omimis ; 
nor are the short sternal bones ever transversely elongated to form 
median pieces which lap along the sides of sternal ribs. 

The resemblance of the ichthyosaiirian pectoral girdle to that 
of nionotreme mammals is not close; for in the monotreme 
the coracoids are divided so as to form a pair of precoracoids 
which meet niesially, and are overlapped by the intereiavicle, 
while no such division is seen in Ichthyosaurs ; the scapula is a 
squamous broadly expanded bone with an acromion, very unlike 
the narrow elongated bone of IcTitliyosaiirus the clavicles of the 
monotreme only extend to the acromion, instead of lapping along 
the whole anterior margin of the scapula as in IcJithyosaurm ; 
and the intereiavicle laps behind the clavicle, instead of beneath 
it as in IcJitJii/osmmiS, The clavicle and intereiavicle are tbe 
only bones w^bieh have any close similarity of form in the two 
types. The combined coracoid and precoracoid of the inono- 
treme would not give the form of the coracoid bone in leUlujo- 
sauTus, from wliich [there would be a notable difference in tbe 
great thickness of the acetabular part of the bone. 

The pelvic girdle is less like that of a mammal. There is a 
similarity in the ischium being larger than tbe pubis, in the narrow^ 
pubis having a straight anterior border, and in its being (some- 
times) anchylosed to the ischium to enclose an obturator foramen. 
I do not remember any evidence whether the narrow curved iliac 
bones were inclined forw’iird or backward : they had no osseous 
union with a sacrum. As a whole, the pelvis is probably least iiii- 
like that of the monotreme, omitting from consideiution the pre- 
pubie bones, to which Ichthyosaurus has nothing corresponding. 

The humerus has a general resemblance to that of Getaceans in 
the shortness, strength, and compression of the bone, in the distal 
end being formed of the flat inclined articular facets, in the proxi- 
mal end being hemispherical, and in the flattened underside of tbe 
bone being obliquely concave. The differences are, that in Cetacea 
the outer trochanteroid 'ridges are suppressed, while those on 
the inner side are so much developed, after the plan of the 
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proximal end of the femur in Ckelone, ast to give the Porpoise- 
humerus a character very unlike IclitJiyosmims, The ridges on 
the humerus of OrniihorliyncJius may also be compared. 

In no mammal is a parallel found to the shortness of the 
ichthyosaurian ulna and radius, or to the uniform (commonly 
quadrate) shape of the other bones of the limb or to their arrange- 
ment, so that every surface except the exterior surface commonly 
touches another hone in the adult. Some Ichthyosaurs have a 
separate olecranon- ossincation. 

The femur in shortness and strength recalls some Seals ; but 
in arrangement of parts tbe resemblance is closest to Ornitho- 
rhynelimy vs^hich similarly has lateral trochanters which extend the 
width of the bone at the proximal end, though in lehthyosmirus 
they are not divided from the rounded articulation. In Ichtliyo- 
sawms the bone is shorter, compressed at right angles to the head 
at the distal end, which does not articulate chiefly with the tibia, 
but gives an equal flattened facet to both tibia and fibula. Ho 
mammal offers any parallel to the other bones of the hind limb, 
though in Cetacea the limbs are similarly enclosed in a fin-like 
sheath. 

Prof. Owen has thought that since in Cetacea the terminal 
caudal vertebrae supporting a transverse fin are compressed from 
above downwards, we may infer that Iclitliyoscmrm had a vertical 
fin, since the terminal caudal vertebrae are compressed from' side 
to side. But in the human species the caudal vertebrae are com- 
pressed from above downward, and in Crocodiles they are com- 
pressed from side to side, without in either case carrying a corre-^ 
spending terminal fin. 

§ 2. The Avian Gharacters of Ichthyosaurus. 

Many birds, in general form of the head, resemble Icldhyomiirus 
in its different species ; but in details the correspondence is not 
close. Thus, though in both the (usual) backward position of 
the external nares prolongs the premaxillary bones backward, 
diverging, along tbe alveolar border, yet in birds a median ray 
is prolonged backward between the nares, and overlapping the 
large nasal bones, so as to nearly hide them,, and look from the 
outside as though it divided 'them ; ^ while in Ichthyosaurus there 
is no such median ray, and the ' separate premaxillary bones are 
divided by nasal bones relatively larger' than those of Struthioiis 
birds. The premaxillary bones usually make more of the palate 
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ill birds tliau in Icbtliyosaiirs. The occipital condjle is siimlarly 
singlcp but the exoccipital bones partly contribute to form it, iu 
birds. In both types tlie base of the sphenoid is expanded, 
and gives attachment in front to a long slender pra3spheii old bone. 

There is a difficulty in determining the hones of the Iclithyo- 
saurian palate : the large bones which meet the quadrate bones 
and lap round the sides of the basisphenoid are unlike in form 
and relations to the style-shaped pterygoids of birds ; tlien there 
is no certain evidence whether they give attachment to large and 
more bird-like palatines (usuall}" anchylosing with the ptery- 
goids), or whether the entire bone is pterygoid hone. But in any 
ease there is a difference from birds in the long anterior ends 
being prolonged between the vomers, and in the existence of 
a long bone between the maxillaries, which, if the anterior partvs 
of the inner pair of bones are the palatines, would be transverse 
bones, and which, if the entire hone is the pterygoid, would be 
palatine bones. 

In many birds there is similarly a circle of sclerotic bones to the 
eye. Among the more striking differences, in birds the orbit is not 
usually surrounded by a circle of separate bones. The prefrontal 
and lachrymal are anchylosed together. The quadrate bone is 
never hidden by other bones, though it is partially covered in 
some still tliious birds ; there are no postorbital or supraquadrate 
bones, and usually no postfrontal. The loiver jaw in IcIiiJi^osati- 
mSj except the hoof-like articulai* hone, is made by a number of 
long spiiiit-like bones overlapping each other laterally, unlike 
those in the jaw of a bird. 

There is nothing like the vertebral column of Ichthjosmcrm 
among birds. The chief differences are in the absence of separate 
cervical and caudal ribs in the bird, in the large sacrum, in the 
transverse platform-processes to the dorsal vertehrse, in the union 
of the neural arch in each vertebra with its centrum, in tlie 
elongated centrum of the bird (which, however, exceptionally has 
biconcave articular ends, especially in the tail and hack), Tdiere 
is a great difference usually in number of vertehrgB, especially as 
seen in the relative lengths of neck and tail. 

The costal ribs of Ichthyosaurs have two heads ; but they ar-^ 
ticiilate not with facets (except the upper head in the neck) or 
concavities, but with tubercles, which are always on the centrum. 
The median sternal ribs of Ichthyosaurs have in birds become a 
continuous inediuii ossification or sternum. 
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Tlie pectoral girdle of birds is not like that of Ichthyosaurs ; 
and the difference is largely due to the development of a ster- 
iimii in birds. The sternum of a young stnithioiis bird^ while 
its two halves miiaiii separate, has quite the aspect of a pair of 
potential coracoid hones. And with such a view the interpre- 
tation of the keel in carinate birds as the potential iiiterclaviele 
would be in harmony, since it overlaps the line of union of the 
two bones as in 

The compressed elongated scapula of the bird, enlarging at the 
articular end, differs from that of IcJithi/osaurus more in its slender 
proportion than in its plan, though it has in many water-birds an 
acromial tubercle for the end of the clavicle, and does not receive 
that bone along its whole anterior margin. 

The clavicle of the bird differs from the typical single clavicle 
of Ichthyosaurus only in wanting connnesion with the margin 
of the scapula and with an interclavicie (unless it is supposed to 
occur when the clavicle articulates with the sternal keel). The 
coracoids of birds differ from those of Ichthyosaurs in their elon- 
gated form and in not meeting each other mesially. 

The pelvis of a bird is entirely unlike that of an Ichthyosaur. 
In the Emu the pubis and ischium are more slender than in most 
Ithyosanrs ; but the pubis has not the straight anterior margin 
of lelithjosaurus^ and the iseliium lias a tubercle towards the 
proximal end (by which it meets the side of the pubis), w4ich in 
Ichthyosaurm is not developed. The ilium is totally different. 

In the limbs of birds there is no structural resemblance, either 
in the forms of the bones or in their arrangement. 

§ 3. The Oroeodilian Gkaraeiers q/* Ichthyosaurus. 

The crocodilian head is usually more depressed than in any Ich- 
thyosaur, and, except in the G-avials, has not so pointed a snout, 
while the surface of the cranial bones is always more or less pitted. 
The cJiief changes necessary to convert the crocodile into Ichthyo* 
murus would be an enormous enlargement of the eye, so as to 
raise it from its nearly flat position to a nearly vertical one. This 
would draw the maxiUary bone np till it was nearly vertical, 
draw the prefrontal and ■ postfrontal together above the orbit, 
and allow an enormous median triangular space for the nasal 
bones to expand in and encroach upon the frontal. The en- 
larging of the orbits would enlarge the temporal fossae and ex- 
tend the sguamosals backward. The vacant space in the Groco- 
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dile-sktill behind the orbit and between the postfrontal and malar 
would need to be covered by two bones — a postorbital (completing 
the orbit), and a supraquadrate (between the squamosal and 
q iiadrat o-j ugal) . 

These changes would probably bring the quadrate bone vertical. 
The parietal and frontal would both have to be double ; and the 
amterior nares would have to be divided and carried backward 
between the maxillary and nasal bones till they met the lachry- 
mals, prolonging, with them, the premaxillary hones, partl}^ at the 
expense of the maxillary hones, and partly hiding them by overlap. 
Then, by adding a foramen parietale between the parietal and 
frontal bones, so far as the essential external chax'acters went, 
the head of a crocodile would have become the head of Iclitliyo- 
saurus. Then, to complete the correspondence on the palate, it 
would he necessary to connect the quadrate bone made vertical 
•with the hinder angle of the pterygoid, and to separate the ptery- 
goid and palatine bones so as to exhibit the basisphenoid and’^pre- 
sphenoid, circumscribe a large jxear-shaped palatal vacuity wide 
behind, and obliterate the maxillo-pterygoid fossse by pressing the 
palatine against the transverse bone. The vertical position of the 
maxillaries draws them apart on the palate, and away from the 
palatines, so that the premaxillaries are introduced internal to 
the maxillaries in front ; and the vomers are introduced between 
the premaxillaries and the diverging palatines behind. Thus by 
opening the crocodilian palate it becomes ichthyosaurian. 

The resemblances between tbe two types are thus seen not to 
be close ; but the differences are chiefiy dependent upon the posi- 
tion and condition of the orbits and nares. In both tbe occipital 
condyle is single ; but in Crocodile it is hemispherical and small, 
and its upper angles are made by the exoceipital bones. In both 
the temporal fossa is surrounded by parietal, squamosal, and post- 
frontal bones. In the orbit the differences are that in leMIi^o- 
mttrus the frontal bone is entirely excluded, and the postorbital 
bone becomes ossiffed>-..The low^er jaw> has a general resemblance 
in both ; but the os artictdare is longer in Crocodile than in Ick- 
tlif/osmirm. The teeth plads&d in a groove are in this said to be 
comparable to the posterior parWf the jaw in the Black Alligator, 

111 the vertebral column there is but little other resemblance 
than that both have long tails. The chief points in which the 
i'h‘oeodile differs are : — in having the ' vertebr® much longer and" 
less numerous, furnished with neural arches which unite siitu- 
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rally, and in tlie dorsal region give off strong compressed trans- 
verse processes to which the ribs are exclusively attached; that 
the centrum is procoelian, and in the caudal region furnished 
with chevron bones ; that the articulation for the rib in passing 
from neck to back in Crocodile ascends, while in IclUliyosmi-rus it 
descends. 

The ribs also have little in common; for in Ichthyosaur m 
they are of a generally uniform character, while in Crocodiles 
there are double-headed j^-shaped cervical ribs, double-headed 
dorsal ribs which never articulate with the centrum, and no caudal 
ribs at ail. There are no median sternal ribs. 

The pectoral girdle differs in crocodiles having no clavicles or 
iiiterclavdcle, and by the coracoids articulating with a narrow ster- 
num which extends beyond them anteriorly and posteriorly. 

The scapula of the crocodile would have a general similarity of 
form if its anterior margin were straight instead of being con- 
cave ; but at the expanded end the surface for the coracoid would 
luive to he in front, and that for the humerus behind ; and the 
coracoids, besides a similar reversal of articular surface, swould 
require immense antero-posterior expansion to change the hour- 
glass shape of the crocodilian bone into the transversely pedicled 
ovate shape of the bone in Icthyosaurus. 

In the pelvis the ilinm is quite dissimilar ; and the crocodilian 
ischium differs in supporting the pubis (?) on a pedicle so as to 
exclude it from the acetabulum. And thus the pubes are thrust 
forward, so that they do not meet the isehia in the line of sym- 
physis ; and the crocodilian pubis never has the anterior margin 
straight. The ichthyosaurian ischium never has its proximal 
end so massive as in the crocodile. 

The functional elongation of the Hmbs in crocodiles in rela- 
tion to movement on land gives to their several segments cha- 
racters which make comparison with Ichthyosaurs impossible. 
In the femur the only resemblances are that the articular ends 
are compressed, the proximal one rounded and at right angles 
to the distal end. 

§ 4, ^ The Ohelonian Characters of Ichthyosaurus. 

On the upper surface of the skull the correspondenee between 
the two types is limited to the median bones of ' that roof of the 
skull being double, the elongation of the ^ parietal bones in har- 
mony with large temporal fossae, the vertical position of the orbits, 
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and an approximation of the prefrontal and postfrontal bones 
together, so as almost to meet in Clielonians as they do in Icli- 
thyosaurs. Of all that part of the ichthyo saurian skull which is 
in front of the nares, the Chelonian skull has no representative. 
If, then, we took such a truncated ichthyosaiirian skull and tried 
to a])proxiiiiate it towards a Tortoise, it would be necessary first 
to remove the nasal bones entirely. This would expose much of 
the frontal bones which they cover, and allow the prefrontal bones 
to be squeezed together to meet mesially and make the upper 
margin of the nares. A similar compression together of the ter- 
minal minute remnants of the premaxillaries would make the lower 
margin of a single terminal nostril like that of Testudo, The 
foramen parietale must be obliterated, and the siipraoccipital 
developed and prolonged with the adjacent angle of the parietal 
bones into a strong median occipital crest. The postorbital and 
SLipraqnadrate bones would be obliterated, and the malar, post- 
frontal, and qiiadrato-jugal bones prolonged behind the orbit to 
meet in a triradiate union. Then, with an inflating auditory ex- 
cavation of the quadrate and squamosal bones, to outward view 
the upper part of the Ichthyosaur’s skull would have become 
Chelonian. In the palate there is a primary difficulty with the 
homology of the bones, because on the ichthyosaiirian palate 
there are small vacuities under the place of the external nares, 
which might he regarded as posterior nares, either potential or 
actual ; and they are surrounded chiefly by two bones, the vomer 
internally and ivhat might be the palatine externally, the pre- 
maxillary sometimes entering in front. I adopted another inter- 
pretation to explain the relation of the palate to that of Croco- 
diles ; this interpretation would be as necessary to harmonize 
it with that of Chelonians. Then, to complete the resemblance 
to Chelonians, it would be necessary to unite the two vomers 
into a single median vomer, into which the pterygoids should 
not penetrate posteriorly ; and then, by extending the pterygoid 
bones internally till they met mesially so as to hide the presphe- 
noid and cover the palatal vacuity, the change would be perfect 
but for the want of teeth. 

Thus the cranial resemblance's of Chelonians to Ichthyosaurs 
are so slight that they are scarcely of any value. The back of 
the head is as unlike m the other parts : there the exoccipitals 
contribute equally with the basioccipital to the condyle, and 
in Testudinates the opisthotic meets the squamosal bone only, 
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while ill OJielone it meets tlie quadrate ; in Ichthjoumrm it meets 
tiie quadrate by curving under the squamosal. The splint cha- 
racter is wanting from the Chelonian lower jaw 5 it has no keel 
behind the articulation ; and the dentary bone is single. 

The vertebral column is very dissimilar, there not being a single 
character in common. 

Tlie ribs, limited to the dorsal region in Chelonians, ^vouM seem 
to be as dissimilar as the vertebrae, unless, indeed, the seemingly 
double rib of the Ichthyosaur, grooved throughout its length, be 
an epipleural growth repeating the costal lib upon itself through- 
out its length, as is the case with Chelonians. 

The pectoral girdle is altogether dissimilar, being formed in 
Chelonians of long spathulatc coracoids which do not meet each 
other mesially, and of rod-like scapulae which give off a long rod- 
like precoracoid process. 

The pelvic arches are only similar in the form of the ilium, 
which in both is a short curved bone rather compressed. The 
two trochanters to the head of the femur of Chelydra, though not so 
well developed and not opposite to each other, are homologous 
with those of the head of the femur in Iclitliij os aunts. Beyond 
this there is in the limbs no character in common worth dwell- 
ing on. 

§ 5. The Lacertian Characters of Ichthyosaurus. 

All living reptiles are with difficulty compared with Iehth^o« 
saurus, owing to the backward and lateral position of its nares, 
Tolychrus anomalus has the nares far back j and in the Miotic Mo- 
nitor they are not near the tip of the snout ; but in no lizard do 
the premaxillaries form the lateral margins of the palate, as in 
leMliyosauriis ; and, contrary to the rule with Ichthyosaurs, they 
are single and prolonged back mesially between the nares, except 
when, as in Moniior, the nares reach so far back that they are 
divided by the nasal as they are in Ichtliyosaurus ; only in Mo- 
nitor the nasal bone is single and narrow. Lizards differ in having 
the whole lateral alveolar border made by the maxillary bones 
margined by a conspicuous row of foramina. 

The orbit of Ichthyosaurus is circumscribed by bones as in many 
lizards, such as Iguana^ Vrommtix, BtelUo^ Scincus, Draco, &g. ; 
but the bones which enter into its outer margin are not the same. 
At the base, in both is the long curved malar, and in front of that 
ill lizards a small, and in Ichthyosaurs a large kehrymal bone, 
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aud above that a premaxillary j and both agree in excluding the 
maxillary bone from tlie orbit. But lizards appear almost inva- 
riably, and like Ciielonians, to admit a small portion of tlie frontal 
into tlie upper orbital margin between tbe prefrontal and post- 
frontal, while in Ichthyosaurs these bones meet. In Iguana and 
many lizards, behind the orbit, completing it, is a bone which con- 
nects the postfrontal above and the malar below with the quadrato- 
jiigai behind, and so has the relations of thepostorbitaiin Ichtlig^ 
osaurus — though, from the liberation of the quadrate bone in 
lizards, the postfrontal and squamosal have lost their function, 
and are of smaller size, and the postorbital and qnadrato-jugal 
are of different form and relations. Lizards have no supra- 
quadrate, often have the frontal single, alwmys have the parietal 
single and diverging backward in a Y~shape ; while in IclithyO’^ 
sauru^s the backward divergence is less, and almost entirely made by 
the squamosal bones, which recurve foi’ward round the temporal 
fossa to meet the postfrontals above the supraquadrate and post- 
orbital bones — an arrangement not seen in lizards. 

The foramen parietale is, in lizards, only a vertical puncture in 
the parietal, or between the parietal and frontal bones ; in Icli- 
tligosaurm it is an oblique canal. In Iclitligosaurus the quadrate 
bone is seen from behind to be supported by the squamosal, opis- 
thotie, and pterygoid ; in lizards its upper end unites -with the 
transverse bar of the exoccipital, and its low^er end with the slender 
backward prolongation of the pterygoid. 

The palate in both types is open mesially, especially in such a 
lizard as Momto-}\ where the presphenoid is seen extending down 
a similar palatal vacuity. Lizards, however, have pedicels to the 
basisphenoid which meet the pterygoid boues ; while in IcUhjo- 
murm the pterygoids are more expanded, and lap round the 
sides of the basisphenoid. In front of the long pterygoids are 
short palatine bones in ISIonitOT ; and between the pterygoid, pa- 
latine, and maxillary are small transverse bones. In IcJiihgomu- 
rus both of these bones are longer than the pterygoid (supposing, 
as was done in the comparison with crocodiles, that the palatine 
and pterygoid bones are usually anchylosed). The vomers of 
M^onitor are long slender bones, as in Ichthyosaurus ; but the pala- 
tine bones are not similarly prolonged between them, nor are the 
premaxillaries external to them. 

The occipital condyle of lizards is largely made by the exocci- 
pital bones. The teeth are never in a groove, and often differ in 
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cliaracter in passing backward, unlike lohtliy os aunts. The lower 
jaw of lizards has a strong, vertically developed, coronoid hone, 
not seen in Ichthyosaurs ; and the bones have not the usual splint- 
like overlapping. The dentary forms half of the jaw. 

In number of vertebra and in length of tail lizards rival Ich- 
thyosaurs. And in the Satteria the centrimi is biconcave ; but 
in all lizards it is greatly longer, and in most lizards the cen- 
trum is procoelous, and in certain tail-vertebrse ossified in two 
parts, anterior and posterior. In Monitor the neural spine is 
vertical and quadrate, but not so long as in Iclithyosato'us, except 
in the tail ; and there, relatively to the centrum, it is not so wide. 
The neural arch is anchylosed to the centrum in lizards, and se- 
parate in Ichthyosaurs. In the lizards there are often both trans- 
verse processes and chevron hones in the tail, neither occurring in 
Tcliihyosatirus — though the transverse processes of reptilian caudal 
vertebrse have the aspect of caudal ribs, like those of Ichthyosaurs, 
anchylosed to the centrum. The ribs of lizards are supported on 
a strong short pedicle, which appears to be contributed to by both 
neural arch and centrum, and is at the anterior end of the ver- 
tebra, well below the prsezygapophysis ; while in lolith/osatmts the 
articular thoracic tubercles are small, double, and raised but little 
above the surface of the centrum. 

The costal ribs of lizards are strong, less compressed from 
front to hack, want the groove which runs along the middle of an 
Ichthyosaur’s rib, and have the proximal articulation massive and 
single, instead of compressed and terminating in two articular 
tubercles. 

The sternal and median ribs, unlike those of lehtliyosaurus, are 
modified in relation to a sternum, are not well ossified, and do 
not unite wuth the other costal elements by overlap. 

In the pectoral girdle there is the fundamental difierence that 
lizards have a sternum, but in spite of it the coracoids, by a 
wide median expansion, almost meet mesially. Their approxima- 
tions, however, are (typically) deeply emarginate ; and so the whole 
bone becomes dissimilar in form to the coracoid of IcMliyosaurtis., 
though in FolycJirus, for example, the coracoid is small and not 
unlike that of IcktJiyosaurus. Here, too, the, scapula is more ieh- 
thyosaurian than usual with lizards, some, like Monitor, having the 
bone united with the coracoid throughout its length, others, like 
Iguana and Skink, giving off a strong acromion process from the 
anterior margin ; but in lolychrm, Draoo, &c. the bone is com- 



303 


PfiOF. ir. a. SKELEY ON SIMILITUDES OF 


pressed^ witli siibparallel sides, moderately elongated, and expanded 
a little at the articular end, while it similarly carries the clavicle 
along its anterior margin. The clavicle, however, is double, ns 
ia some Ichthyosaurs, but otherwise not dissimilar, except that in 
lizards its length is very variable, and sometimes, as in Scinetm 
and Ig-iicma, it is compressed and widens from front to hack. 
The iiiterclavicle of lizards is usually T-shaped (though -h -shaped 
in ScincHs\ and similar to that of except that most 

lizards carry the cross bar behind the clavicles, though PolgcJmis 
carries it below them as in Ichthyosauriis, The median bar, how- 
ever, in lizards laps down the outside of the sterniiin, while in 
leJithgoscmms it binds the coracoids together. 

The pelvis is dissimilar ; for in lizards the ischium has a pos- 
terior tuberosity, and the pubis an anterior tuberosity, the two 
bones do not meet at the symphysis, while the ilium extends both 
in front of and behind the acetabulum. 

The limbs offer no community of structure. The proximal end 
of the femur in lizards has but one trochanter ; and that is in 
a line at right angles to the ovaie compression of the head. 

§ G. The OJimneleoii- Characters Ichthyosaurus. 

The chameleon-skull offers no resemblance of importance to 
Ichtkgosaurus beyond such as are seen in the skulls of lizards, 
except that tlie anterior nares are better defined and lateral, that 
the orbit is relatively larger and has an osseous fioor. The sutures, 
however, are less well defined. 

The coracoid, hut that it wants the anterior emargiiiation, is like 
that of Icliiliyosaimis ; and the scapula, but that it is relatively 
too long and has the anterior border concave, approximates to the 
ichtliyoaaurian type. The cbaineieon pectoral arch differs in 
wanting a clavicle and interclavicle, and in possessing a sternum. 
The pelvis is very like that of leJifJiyosaimts, except that the ilium 
is longer, and that the pubis and ischium do not meet at the sym« 
physis. The piihis has the anterior margin straight, and differs 
chiefly in being perforated by the obturator nerve. The ischium 
differs cMefiy in having a i^elatively greater antero-posterior extent 
along the symphysis. 

§ 7. The Mh/ncliocephalian Qlmracfers of Ichthyosaurus, 

Satterim agrees with Ichthyosaurus in having the median bones 
which roof-in the skull all double ; it has a large foramen parie- 
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tale, but entire!? witliin the parietal bones. The temporal 
fossm are large in both types. In Satteria the postfrontal is di- 
vided so as to form a bone like that named postorbital in Lizards ; 
but in some Ichthyosaurs the postfrontal appears to be divided, 
as ill lizards ; and if so, the temporal foss^ are circumscribed 
by the same bones in JSaiteria and Iclithjoscmrus. and the 
bones are similarly placed. The nasals of Hatteria are rela- 
tively small, and do not extend over the frontals and between the 
orbits, nor do the postfrontal and prefrontal bones meet above the 
orbit, as in Ichthyosaurus. The quadrato-jugal, siipraquadrate, 
and probably the postorbital bones are wanting from the skull 
of Hatteria^ as well as the transverse bone. In Ilatferia the base 
of the orbit is made by a large turtle-like maxillary, which almost 
excludes the malar bone. In Ichihyosaurus the malar bone forms 
the base of the orbit, and entirely excludes the maxillary. Mai 
leria possesses an interorbital septum, which does not exist in 
Ichthyosaurus. The quadrate bone is very unlike that of Ichthyo- 
saurus in being perforated from back to front, and in sending a 
long process forward and inward to lap in front of the pterygoid ; 
and it is jammed in the skull more firmly. 

The palate is not so open as in Ichthyosaurus. And it is ne- 
cessary to use the chelonian ” interpretation of Ichthyosau- 
rus to harmonize the bones. The pterygoids of Ichthj’osaiir 
would need not to be prolonged anteriorly between the vomers, 
but only to meet them and allow the vomers to meet mesially. 
And the premaxillary would not need to be prolonged so far 
back between the maxillary and vomer to give the ichtliyosaii- 
rian palate the essential peculiarities of Matter ia^ except that in 
Iclithyosaiirus the palatine does not carry teeth. Of course the 
preiiasal part of the skull does not admit of comparison, any more 
than do the teeth. 

The vertebr®, though shorter from back to front than in 
lizards, have the centrum much longer than in Ichthyosaurus ; 
the neural arches are stronger than in Iclithyosaurm^ and difler 
in being anchylosed to the centrum. The caudal vertehrm are 
ossified in two parts in MaUerm^ so that the suture divides the 
two cups ; but of this Ichthyosaurus shows no trace. There are 
median abdominal ribs ; but the costal ribs of Maiteria have ex- 
panded single heads. The apparatus of infracostal ribs seems 
capable of being moved away with equal entirety in both groups, 
owing to the union of some of the elements by overlap. The 
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scapula and coracoid are not dissimilar; but in Ilatteria tbe co- 
racoid bas 220 anterior emarginatioa, and tlie anterior margin of 
tbe scapula is not straight. The clavicles do not meet mesialljj 
but unite suturallj (as in some Ichthyosaurs) with a crescentic 
transverse bar of the interclavicle, which is closely united with a 
large pentagonal sternum and so far is unlike that of Ichthyosau- 
rus ; a large cartilage, however, extends the coracoid to meet both 
its vertical and transverse parts. 

The pelvis is dissimilar ; and the limbs are not comparable. 

§ 8. The Ophidian Characters (^Ichthyosaurus. 

It were difficult to find any character of structural importance 
in common between these types. Prefrontal and postfrontal with 
an anterior division of the postfrontal, called the supraorbital 
bone, combine to exclude the frontal from the orbit in Python ; 
but the nasals are small and the parietals single and long. 

Hor is the correspondence close on the palate; for, besides 
all the bones being loose in serpents, there is a transverse bone, 
the pterygoids and palatines both carry teeth, and, though the 
palatines are separated in front by the vomers, the pterygoids 
are not prolonged forward between the palatine bones and vo- 
mers as they are in Ichthyosaurus. The pterygoids, as in 
lizards, meet tubercles of the basisphenoid, and then diverge 
outward and backward to the quadrate, and do not lap round 
the basisphenoid as in Ichthyosaurus. The lower jaw, too, is quite 
dissimilar, its anterior half being made up by the dentarj bone. 

In number of vertebrae serpents far surpass Ichthyosaurs ; 
but the vertebriB have no ch<aracter in common, sei’pents having 
the centrum much longer, procoelous, with one long tubercle 
for the rib, with the neural arch anchylosed to the centrum, a 
short neural spine, and a zygosphene ; in the tail there are trans- 
verse processes and hypapophyses, — all of which characters distin- 
guish the vertebrse of serpents from those of Ichthyosaurs. 

§ 9. The Urodelan Characters of Ichthyosaurus. 

The urodelan skull in the Hell-bender, Salamander, or Triton 
is not like that of Ichthyosaurus \ for the palate is closed by a 
bone (parasphenoid) which divides the pterygoids and meets the 
vomers, which carry teeth. In Ichthyosaurus this bone does not 
exist. Then in these animals the orbit is confluent with the 
temporal fossa ; and the space is not circumscribed, there being 
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no malar, quadrato-jugal, siipraqiiadrate, or postorbital bones. 
There are no palatal nares. There is no basioccipital ; and the 
articulation with the vertebral column is formed by the exocci- 
pital bones. And the quadrate is embraced exclusively by the 
pterygoid and squamosal. The anterior nares appear to be sur- 
rounded by the premaxillary, maxillary, small nasals and large 
frontals. The frontal bones, however, may as probably be the 
prefrontal, in which case it w'ould be intelligible that the bones 
external to them should unite posterioidy with the parietals, being 
postfrontal bones. The low’er jaw is almost entirely made of the 
dentary bone with an articular element behind, and a long angular 
or coronoid or opercular element on the inside. 

The vertebral column has nothing in common, except that in 
both the centrum is biconcave. But in the Amphibians the 
centrum is long, the neural arch is depressed, the zygapophyses 
are nearly horizontal, and there is no neural spine. There is no 
atlas ; and the axis has an odontoid process, the odontoid process 
really being the basioccipital bone. There are transverse processes 
given off from the conibiued neural arch and centrum ; they are 
sometimes grooved, so as to have two articular heads for a rib ; they 
are al-ways directed backward, and are often long. These trans- 
verse processes are eon tinned part of the way down the tail. 
The caudal vertebrjB have chevron bones anchylosedto the under- 
side of the centrum. In all these characters Amphibians differ 
from Ichthyosam's. 

The ribs are altogether dissimilar, except that they have two 
articular heads ; for they are always very short, and do not con- 
tribute to enclose the viscera, hut are directed horizontally outward 
and backward. 

The pelvis is not like, there being no pubis ossified, and the 
ischium being a greatly expanded plate in no respect like the 
isehiiim of Icldh^omums. 

The pectoral arch consists of a combined scapula and cora- 
coid ; but the bones do not meet mesially. The scapular portion 
is made unlike the scapula of Ichthifosaunm by its great width at 
the line of union with the coracoid, due to forward outgrowth, 
which makes the anterior margin deeply emarginate. The cora- 
coid portion (which is not distinct) has neither the anterior nor 
posterior emargiuations which characteri'ze^ the coracoid of Ick- 
thymaurm. 

The limbs are totally dissimilar. 
liTWK. joum. — zoonooT, von. xn. 
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§ 10. The Piscine Characters of Iclitlijosaurim. 

In the general form of the head, Xipliias resembles Ichthyo- 
saurus, The premax ill aries in both are elongated, terminate the 
long snout, and form the alveolar border, which in Xipldas does 
not carry teeth ; they are followed behind in both by a pair of 
greatly elongated triangular nasals, which widen behind. 

The frontals and parietals of Xiphias are both large ; the pre- 
frontal is covered by nasal and frontal ; and the prefrontal and 
postfrontal do not meet to exclude the frontal from the orbit. 
Neither orbits nor temporal fossa? are circumscribed ; and there is 
no foramen pari et ale. 

The basioccipital is conically cupped, and carries tlie exocci- 
pitals, which meet below the neural canal, and furnish concave 
facets which contribute to the articulation with the vertebral 
column, which is tliiis very unlike that of lelitliyosaurus. The ex- 
occipitals also enclose the neural arch above. On the palate, too, 
there is nothing in common, the bones being single and closing the 
palate mesially. In very few fishes is there a convex basioceipi- 
tal ; among such is Pisttdaria, 

The vertebral eoliinin of fishes, though as variable as the skull, 
never approximates in any genus to that of Iclithyosmmis, except 
in the bieoncavity and sometimes in the shortness of the cen- 
trum« The essential difference from a fish is in having the riba 
articulated to the centrum by two tubercles. 

The arches and limbs do not correspond at all. 

§ 11. The Plesiosaiirian Characters of Ichthyosaurus. 

In Plesiosaurus ^ the snout is never so long as in Ichthyosau-^ 
rus, or so pointed ; but the nostril is near the eye ; and nostril, 
orbit, and temporal fossa are ail surrounded with bone, though 
relativell' to IcJithyosauriis the temporal fossa is large and the orbit 
snialL The premaxillary is like that of Ichthyosaurus^ only inucli 
smaller ; and the nasals, which extend between the nostrils in 
front and behind, are narrow and small relatively to those of leh- 
thyosaurus. The frontal appears in Plesiosaurus to enter into the 
upper margin of the orbit ; and the postfrontal appears to meet 
the malar and close the orbit behind ; so that there are no post- 
orbital or supraquadrate bones. And the outer margin of the 
temporal fossa is made by the malar meeting the squamosal; 
whether there is a quadi^ato -jugal I find no satisfactory evidence. 



THE BONES IN THE EN.lLEOS,iIFEIA, 

The palate diiiers in being closed mesiallj. The vomers appear 
to extend far forward between the maxillary bones. The median 
bones behind the vomers consist of palatine and pterygoid with a 
transverse bone external to these. In both the occipital condyle 
is single ; but in Plesiosaurs the exoccipital bones usualiy enter 
into it. In both there is a foramen parietale. In Plesiosaurs 
the quadrate bone is directed backward, as in crocodiles and Te*- 
icosaurs, and is more intimately united to the skull than in Ich- 
thyosaurs. The teeth differ in no essential, except that in Plesio- 
saurs the fang is cylindrical and the crown has a tendency to curve 
backward. 

The pectoral girdle has much in. comiiion in plan in the two 
types, though the forms of the bones differ greatly. In order to 
convert the Iclithyosaicrus into JBlesiosaimis, it would be necessarv 
to amalgamate the clavicle and iiiterclavicle into one bone, and 
then contract the three arms till the scapul® were drawn almost 
together in front, and the median ray only just met the coracoid 
behind. Sometimes the interclavicle entirely disappears ; and then 
the scapulse grow together mesially to replace it, and meet the 
coi'acoid mesially. The coracoid bones would require to be rela- 
tively enlarged and to be prolonged farther backward. 

The pelvis of Plesiosaur its in none of its elements closely 
resembles that of leWiyosaurus. The ilium differs in being 
straighten, more massively expanded at the femoral end, and usually 
more compressed at the vertebral end. The isehium differs in 
being directed backward, and in being usually more extended along 
thesymphysiai line. The pubis is entirely different, being in Ple^ 
siosanrus subreniforiii. 

The vertebral column has nothing in common in the two groups, 
except the biconcavity of the centrum. In Plesiosaurus the cen- 
trum is more elongated from back to front, and the neural arch k 
usually anchylosed to the centrum of the cervical vertebr®. 

T!ie femur differs in the relatively larger size of the proximal 
end, in wanting an inner trochanter at the proximal en^ in tlie 
greater elongation of the shaft, and in the greater expansion of 
t lie distal end. 

In Plesiosaurus there is some ^similarity in the iiliia and ra- 
dius, and. carpus and tarsus, to those regions in JeMhpsmirm ; 
and it is only by minute comparison that the_ bones can always 
be distinguished. 
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§ 12. The Bijwsaiirhin Affinities of lelitlijosaiirus. 

The Seelidosaiirns lias tlie median roof-bones of the skull all 
double ; the nasal bones are large and elongated, but they do 
not extend so far back as in Iclithyosauri^s, and so the frontal 
bones occupy a much larger area of the skull. The frontal bone 
similarly does not enter into the orbit ; but in Bcelichscmrus the 
superior border is made by an anterior division of the postfrontal, 
wbieh Prof. Owen names the siiperorbital bone. The orbits are 
vertical in both, and the temporal foss^ are horizontal. The bone 
behind the orbit in Ichthyosaurs is named postorhital ; and as 
the sequence of the bones is the same in both, an advocate for 
a uniform nomenclature might propose to name the dinosaurian 
postfrontal postorhital, and the superorhital postfrontal. Then the 
bones surrounding the orbit would be the same in both. In both 
the eye is defended with sclerotic plates. But there is no supra- 
qmdrate in the Dinosaur, and no clear evidence of a quadi’ato- 
jugal, while the quadrate would differ from that of lolithyoscmrtis 
in its slender form and in the long inner process which laps along 
the pterygoid. 

The palate of a Dinosaur is not very like that of a lizard, the 
pterygoid bones being more expanded ; the pterygoid bones in 
Seelidmaurus are very unlike fcbcse of Icliiliyosmirus. 

Tbe teetb of Dinosaurs are chiedy in tbe maxillary bone ; and 
these teetb are always serrated. In Hypsilopliodon tbe pre- 
maxillary teetb are very different from tbe maxillary teetb, and 
so are unlike those of IcJitliyosaums, although the crowns are 
conical. 

The vertebral column lias nothing in common, the dinosaii- 
rian centrum always being elongated as in Plesiosaurs, never deeply 
cupped, without tubercles for ribs on tbe dorsal vertebriB, always 
furiiisbed with a large neural ax'cb. In tbe caudal region tliere 
are chevron bones and transvei’se processes. 

Tbe pectoral girdle vroiild appear to differ by tbe Dinosaurs 
being devoid of clavicle and interclavicle, and showing traces of a 
partly (?) osseous sternum. But of tbe other bones, tbe scapula 
and coracoid have considerable resemblance of form. The coracoid 
bone, for instance, usually referred to Igiimioion cannot be re- 
garded as having any character to distinguish it from Iclitliposau- 
ms; and the scapula differs ebieffy in its relatively greater 
length, and the development of an acromial tubercle or prearti- 
GulaT' prolongation on tbe anterior margin. The pelvic arches 
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Iiave little in common — tlie ilium being greatly expanded in Di- 
nosaurs, while the pubis and iscMum are more elongated than in 
Icbtbyosanrs, and less expanded at the sympliysial end. 

The proportions of the limbs are reversed, tlie hind limbs of 
Dinosaurs being the larger. In the bones of the limbs there is no 
eorrespondenee of form or plan. 

§ 13. T/id Dici/nodont Characters of lebthyosaurus. 

In Dicynodm the premaxillary and the parietal bones are single, 
and the foramen parietale perforates the parietal only, so far being 
unlike Ichthyosaurus. But the nares and orbits are lateral and 
circumscribed, though the orbits are relatively smaller, and the 
nares are, from the shortness of the snout, not so far back in the 
skull. The temporal fossge are similarly circumscribed ; and the 
parietals and sqiiamosals similarly diverge behind, though often 
with a more marked Y-shape in Dicynodonts than in Ichthyosati- 
rus. The peculiar bones of the Ichthyosaur’s skull are wanting ; 
and the quadrate bone is a naked pedicle hrmly united to the solid 
vertical back part of the skull. The dicynodont occipital condyle 
consists of three equal parts contributed by the exoceipital and 
basioecipital bones. The palate and teeth are both unlike those 
of Ichhyosaurus. 

The vertebrae are often not dissimilar to those of Ichthyosam'us 
in the deep cupping of the centrum ; but the centrum is longer, 
the neural arch is anchylosed to it, and the attachment for the ribs 
is altogether different in Dicynodonts. 

The pectoral and pelvic arclies are altogether dissimilar ; and 
the limbs, except in the great expansion of the humerus at its 
proximal and distal ends, have nothing in common. 

§ 14. Hhe Ldbyriniliodont Characters of Ichthyosaurus. 

Labyrinthodonts agree with Ichthyosaurs in having the me- 
dian roof-bones of the skull ail double, in havdng the orbits cir- 
cuinscribed with bones, with a postorbital bone behind, and a 
supraquadrate bone behind that, ’ between the squamosal and 
quadrato-jugal. But they differ in having the temporal fossm 
entirely roofed over, in the foramen parietale perforating the 
middle of the parietal bones, in the orbits being small, in the 
great elongation of the principal frontal bones, in the forward 
position of the nares (usually nearer to the end of the jaw than to 
the orbits), and in the short premaxillary bones (which sometimes 
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have a tendency to unite niesially). The palate differs in having- 
its anterior part largely made by the vomerine boneSj 'which 
meet the potential presphenoid style behind. 

The premaxillary and maxillary bones usually carry a contin- 
uous series of teeth smaller than those of Ichtk^osanms^ ’^hile 
there is an inner series of teeth (on the vomers and palatine bones) 
of Tvhich some are larger than those of IcJitk^osaurm. The ar- 
rangement of palate-bones is very unlike the iehthyo saurian. The 
substance of the teeth seen in transverse section is much more 
folded than in Ichiliyoscmms, In Mastodonsaimis, according to 
Von Meyer, the presphenoid, basisphenoid, and occipital bones 
are all differentiated, tlius approximating to IchtJii/osmirus, though 
the articulation with the skull is made by two condyles. The 
surface of the skull lisualiy differs in being sculptured. 

The centrum of the vertebra is similar in the two groups, 
being very short and biconcave; but the neural arch is more 
like that of a crocodile than that of Ichthyosaurus in supporting the 
ribs on transverse processes. The ribs are similar to those of 
Ichthyosaurus in their length, flattened character, and the double 
head by which they articulate with the vertebra. 


PAET II, 

■ THE RESEMBLA2TCES OF PLESIOSYUEIAK BOXES TO THE 
BOXES OF OTHER AXIHALS. 

§ 1. The Mmmnalimi Oliaracters of Piesiosaiinis. 

The sutures are not all well seen in skulls of Flesioscmrm ; but 
enough is manifest to show that, in the small size of the parietal 
region, the large temporal fossa, and the considerable develop- 
ment of premaxillary, maxillary, and nasal bones in front of the 
anterior nares, the upper surface of the skull differs in aspect 
from the mammalian type. If the orbits are circumscribed by 
bones as they are in Euminants and many other mammals, there 
is a difference, owing to the frontal bone being excluded, and its 
place taken by two bones which Prof. Owen names superorbital 
and postfrontal, bat which it would be more consonant with 
simple naming to call respectively postfrontal and postorbitaL 
The lachrymal bone docs not similarly enter into the anterior- 
nares in , mammals, though in certain Euminants there is so 
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near an approximation to such an arrangement as to show that 
that condition is quite consistent with the iiiaiiimal plan. The 
squamosal is extended outward to cover the quadrate ; and so all 
the outer and backw^ard part of the skull is modified on a plan 
unlike that of the mammal. 

The occipital cond3de would appear sometimes to consist onlj- 
of the basioccipital bone, though in all the specimens in the 
Woodwardian Museum at Cambridge the exoccipital bones also 
contribute to it. 

The teeth are all in sockets, as in adult Porpoises ; about half 
appear to be in the premaxillary^ and half in the iiiaxiliary" bone, I 
bave seen no evidence of their replacement bv successioual teeth 
in I^lesiosaiirus. The closed fiat palate, which seems to have two 
perforations behind for the posterior nares, between the palatine 
and pterygoid bones, and two perforations external to these, mar- 
gined outwardly by the transverse bones, finds a general parallel 
in the Porpoises, though the posterior nares in those animals 
are not ovoid perforations, and the external foramina have no 
existence. 

The vertebra have a mammalian aspect. The neck-vertebrse are 
shortened in Plmaunis, as in Balsenidse and Elephants ; but in most 
Plesiosaurs the centrum slightly elongates in the neck, as in many 
land mammals, though the vertehrse difter remarkably in number, 
sometimes counting as many as forty-five and never so few as 
seven. The atlas and axis are usually anehylosed together ; and tlie 
cervical vertebrae all carry ribs, some of which sometimes have a di- 
vided articular head, and all of which articulate with the centrum ; 
iu these characters the vertebrm difier from mammals*. The dorsal 
vertebrae have much the proportion and characters seen in Por- 
poises, except that the epiphyses are not separable from tbe cen- 
tmiB, that the neural arch is often separable from the centrum, 
that the centrum is usually somewhat cupped, that the neural 
canal is smaller, and the transverse process rounder, longer, and 
stronger, and given off from the neural arch throughout the whole 
of the dorsal region. But in the cardinal character of having 
the ribs attached by single heads to transverse processes of the 
neural arch, a number of dorsal vertebrae of Porpoises offer a close 
resemblance to those of Fledosaitrm, And when only the centrum 
is preserved, it would often be impossible to distingiiish^betweeii 
the Cetacean and the Plesiosam\ The neural arch in its general 
features is very similar in the two. In neither group is there 
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a Bticriim. The earlier caudal veriebrse of both liare transverse 
processes jutting horizontally from the side of the centraiii; and 
che\Ton bones between the centrums beneath. But in Cetacea 
the transverse processes on the centrum are common to the 
later dorsal vertebra, and the neural arch and the chevron bones 
do not persist to the end of the tail, and the later caudal vertebra 
of Cetaceans become singularly modified in form. As in For- 
poiseSj the dorsal centrum is usually rather longer than the early 
caudal centrum. The dorsal ribs are similar to those of Cetaceans • 
but the sternal ribs of a Plesiosaur are unlike those of any 
mammal. 

The pectoral girdle of Flesiosaurus has nothing in common with 
that of Cetaceans or any maininal beyond a distant resemblance 
to that of the Monotremes. 

The humerus of Fhocmna differs from that of Flesiomurm 
chiefiy in its shortness and the less constriction of the bone below 
the proximal articulation. And the position of the limb on the 
body appears to have been different ; for in Cetaceans the prox- 
imal trochanter is anterior, while in Flesiosaurus it appears 
to be exterior. The points of resemblance are in the proximal 
and distal ends being in the same plane, in the side-to-side com- 
pression of the distal end, which similarly has two fiat articular 
surfaces which meet at an angle, in the proximal end termina- 
ting in a hemispherical articulation on one side of the bone and a 
large trochanter on the other, though they seem to be on opposite 
sides. 

The ulna and radius are relatively to the humerus much 
longer than in Fhsiosauriis. The radius is a compressed hone 
with flattened articular ends in both groups ; but the Porpoise 
differs in having the distal end the wider — while in Plesiosaurs 
the proximal end is the wider when the ends differ in width, and 
the anterior and posterior margins of the bone are both con- 
cave. The ulna differs in being much wider and usually reniform in 
Plesiosaurs, so that the posterior margin is convex and the an- 
terior concave, “while in Cetaceans the bone is long and narrow, 
concave behind and usually straight in front: it has a small 
olecranon process. When the olecranon is developed in Plesio- 
saurs, it always persists as a distinct ossification. 

The carpal bones are so similar in the two groups that they 
cannot be distinguished from each other. In both they are flat, 
compressed, subhexagonal, or irregularly ovate ossicles. The 
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plialanges are so similar tliat it would not be possible to distiii- 
guisli between them. They are compressed or rounded bourglass- 
sliaped bones with flat or moderately convex articular ends which 
often show numerous perforations for blood-vessels, around which 
the bone is slightly elevated. The digits on the radial side have 
most phalanges. There may be as few as tluee digits. 

§ 2. The Avian Gharaciers of Plesiosaurus. 

The backward position and division of the anterior nares in 
birds, and the consequent extension of the premaxillary bones and 
backward position of the maxillary bones, accords well with the 
condition of the prenasal part of the skull in Plesiosaurs. In them 
the orbits are circumscribed by bones, being bordered below by 
the malar ; they are placed much further forward, more towards 
the middle of the skull, than in birds ; and thus there come to 
be large circumscribed temporal fossse behind the orbits, to which 
there is nothing similar in birds. The eyes are more horizontal 
than in birds ; and some Plesiosaurs, like some birds, have a scle- 
rotic circle of bones. Unlike birds, the quadrate bone is flrmly 
fixed in the skull, and covered, as in some struthioiis birds, by the 
squamosal on the outside, which latter hone accordingly does not 
enter into the brain-case. The cerebral part of the skull is of 
altogether different form. The occipital articulation is similar, 
being in both types contributed to by the exoceipital bones. 

The palate of struthious birds -would be very similar to that of 
Flesiosaur us if the palate were closed mesialiy and the posterior 
nares carried through the infraorbital foramina, the nares closed 
by tlie growing together of palatine and maxillaiy j and it w’ouid 
require that the pterygoid bones should be expanded inward and 
backward, so as to meet behind the nares and cover the region 
of the basisphenoid, carrying the quadrate bones backward -v-vith 
tbem. The lower jaw in both is composite and moderately pro- 
longed behind the concave articular groove for the distal end of the 
quadrate bone. 

The vertebral column of Plesiosaurs only resembles that of 
birds in the large number of vertebra included in the neck. 

, The centrum differs in having the articular sui'faces flat or concave 
in Plesiosaurs. In bii‘ds the atlas and axis are not anchylosed, 
the cervical vertebrae have no sepai'ate ribs, and the neural 
spine is suppressed, while the vertebral artery is often carried 
through a ring on the side of the centrum in birds as it is in some 
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iiiamDials ; and no such condition is seen in Flesiomurus. In the 
dorsal region of birds there is a quadrate neural spine similar to 
to that of Plesiosaurs, only shorter, and transverse processes 
to the neural arch, which are horizontal lamina and not sub- 
cylindrical processes ; the ribs in birds are articulated to the 
side of the centrum on a concave facet, and only touch the under- 
side of the transverse process with the posterior tubercle, while 
ill FlesiosaitTus the rib is eselusively articulated with the trans- 
verse process. The dorsal centrum in many birds has a promi- 
nent hypapophysis similar to that of serpents ; but nothing of 
the kind is seen in Plesiosaiiinis. Plesiosaurs have no sacrum ; 
and if in birds the postfemoral vertebrse were put .into the tail, 
that region would be relatively as long as in Plesiosaurs, Ple- 
siosaurs ivant the terminal caudal style of birds ; hut the ordinary 
caudal vertebrse of water-birds are not dissimilar to vertebrae of 
Plesiosaurus^ except in the massive or bifid neural spine ; and the 
length and form of the centrum, as well as the absence of chevron 
bones, make the tail -vertebrae of such birds as the Penguin or the 
Swan more like the neck- than the tail-vertebrm of Plesiosaurus, 
The caudal vertebras of the Gannet only differ in size from vertebrae 
of Plesiosaurs. The dorsal ribs of birds are always more compressed 
than those of Plesiosaurs, and usually differ in having an epipleuron 
ancliyiosed to the middle of the posterior margin of several. 

The pectoral and pelvic arches have nothing in common. 
The difference in the pelvic region is presumably largely due to 
the extension of the ilium along the whole length of the sacrum 
in birds, while in Plesiosaurs it is a short conically tapering rod 
which only meets one vertebra. The difference of the pectoral 
arch is presumably largely due to the great development of the 
sternum in place of the system of abdominal ribs. If the sea- 
puke were to be di^awn forward to meet in front of the coracoid 
bones, the coracoids would themselves be drawn together; and it 
is not improbable that with such a plesiosaiirian modifiication the 
muscular attachments would move forward, and the sternum of a 
bird would lose its continuous osseous character and large size. 

]N[either humerus nor femur has much in common with Ple- 
siosaurus, If the shaft of the humerus is compressed in the Pen- 
guin, its distal end is not expanded, and its proximal articulation is 
expanded too much. In the femur, if the hemisplierical head is 
directed inward, the troclianter external to it is too ivide, while 
the distal end is very dissimilar* 
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The other bones of the extremities in Plesiosaurus have no avian 
characters. 

§ 3. 'TJie CrococliUmi Characters of Plesiosaurus. 

Ill oiitline and in the depressed character, the skulls of typical 
crocodiles and Plesiosaurs are similar. The nares, however, in 
Plesiosams are far back on the skull, and only parted from the 
orbit by the lachrymal bones, while in crocodiles they are single 
and terminal. 

The orbits are not dissimilar in character, but in Plesiosaurs 
they are in the middle of the skull, while in crocodiles they are 
in the hinder, third. The temporal fossae are much larger than 
the orbits in Plesiosaurus, while in crocodiles they are smaller. 
These differences in the positions of organs and regions of the 
skull necessitate proportionate differences in the length and 
form of the cranial bones. But in crocodiles the postfrontal is not 
usually divided so as to exclude the frontal from the orbit ; and in 
Plesiosaurs the postfrontal is divided from the squamosal by the 
malar and quadrato-jugal, and thus the temporal fossa is enlarged. 
The quadrate bone is similar in form, similarly placed in the skull, 
except that in Plesiosaurs the pterygoid bone meets it on the 
inner side j and usually it is similarly directed backward. The 
occipital condyle is similarly formed in the two groups ; and the 
occipital bones are not dissimilar. The palate is similarly closed, 
except that in Plesiosaurs the posterior nares are not carried so 
far back, being surrounded by the palatine, transverse, and pte- 
rygoid bones, and that the transverse bones are more anterior, 
iind larger, and close the palatine foramina in front. The teeth 
are exceedingly similar, and are similarly placed in sockets, in all 
crocodiles except the Black Alligator. The lower jaw appears 
to be similar in the proportions taken by the dentary, angular, 
and opercular bones, in the form of the concave articulation, and 
in the extent of the postarticular keel ; but in Plesiosaurs its side 
is not perforated posteriorly. The cranial bones of Plesiosaurus, 
though not always smooth, are never pitted as in crocodiles. 

In no known Plesiosaurus does the tail include so large a 
proportion of vertebra?, or the neck so few as in crocodiles. ' In 
Plesiosaurs the centrum is, rarely, if ever, so long as in crocodiles ; 
and the articular surfaces are never proeoeloiis, but iiat or slightly 
concave at both ends. The neimal arch is siuiilar, except that, 
like the centrum, it is longer from front to back than in Piesio- 
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saiirs ; t-iie zygapopliyses are more projeetiiig ; and the transvertse 
process of the dorsal vertebrse is lamellar aud not cylindrical. 
The- caudal yertebree, besides differing from Flesiosaurus in their 
length, differ in the lengths of the chevron hones, which are not 
attached each between two vertebrsein crocodiles, but to the basal 
hinder articular margin of its own vertebra. The short cervical 
vertebra? of Plesiosaurs have a hatchet or jj^-shape, similar to that 
seen in crocodiles ; and the articular head is sometimes divided 
to articulate with two facets on the centrum, but never so 
deeply divided as in the crocodile, where the upper Imad ar- 
ticulates with a tubercle on the neural arch, while the lower head 
remains on the centrum, in all the pectoral vertebrae and all the 
cervieals after the first two. 

The dorsal ribs differ from those of Plesiosmmis in their com- 
pression from above downward, and in the articular end uniting 
with the transverse process by two beads. 

The pectoral girdle is not similar ; for in the crocodile the coi’a- 
coids are divided h}^ the sternum, and they have but little antero- 
posterior extension, corresponding only -with the thick anterior part 
of the coracoid in Plesiosaurus^ and the scapiilse are directed towards 
the back instead of converging forward in the same plane with tbe 
coracoids. Nor are the pelvic girdles similar. For the ilium of 
the crocodile has a vertical expansion very unlike the subcylin- 
drical tapering form seen in Plesiosaurs. The backw’ard direc- 
tion and symphysial elongation of the ischium is similar ; but the 
small elongated triangular pubis of the crocodile is very unlike 
the broad reniform bone convex in front seen in Plesiasmmis. 

The limb-bones of the two groups have no cbaracter in 
common. 


§ 4. The Ghehiimfi Characters of Plesiosaurus. 

There is considerable resemblance of form between the out- 
lines of the skulls of some Plesiosaurs and some cheloniaiis. And 
ill both the temporal fossse are large(except in marine Ghelo- 
nia), and only divided from the circular orbits by a narrow^ post- 
frontal bone. The orbits of chelonians are more vertical, and 
are -wanting in superorbital and lachrymal bones. The anterior 
nares are near to the orbit j but they have a single termination, 
and the skull has no extension anterior to them ; so that all the 
preorbital part of the chelonian skull is unlike, and not compa- 
rable with the plesioaaurian ; the part behind the temporal fossa is 
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also dissimilar — Plesiosaurs liaviiig no auditory excavation of tlie 
quadrate and squamosal, or median backward prolongation of the 
parietal and superoceipital. Most living chelonians differ from 
Plesiosaurs in not Laving nasal bones. 

The vertebral column has but little in common in the two types^ 
either in the form of the centrum, the condition of its articular ends, 
the form of the neural arch, the attachment of tlie dorsal ribs, or 
the proportiorrai lengths of the different regions ; so that in no 
region of the column, either as a whole or in the, separate ver~ 
tebra^, is there any resemblance to Flesiosaurus^ the chief differ- 
ences being : — that in chelonians the cervical vertebrae are opis- 
thocoelous, proceelous, and biconvex, but never biconcave ; that 
the neural arch has no neural spine, no cervical ribs, and has the- 
zygapophyses long and directed outv ard ; while the under surface 
of the centrum is compressed, whereas in Plesiosaurs it is wide ; 
the dorsal vertel)ra'^ are elongated, with fiat articular ends, and 
liav^e the rib articulating by a single head directly with the cen- 
trum, either between two vertebrae or at the anterior end : the 
caudal vertebree have no neural spine in cheionians, and are pro- 
ccelian or opisthoccelian. 

The chelonian scapular arch has, at first sight, nothing in com- 
mon with Flesiosaurus ; but if the interspace between the coracoid 
and preeoracoid were ossified in Chelone, two expanded coracoids 
meeting mesially would be foxuned, haiing a great reseiiihlanee to 
those of Flesiosaurus. And such a result might also be attained by 
continuous ossification of the coracoids wdth the hyosteraal ele- 
ments. Mext it would be necessary to draw the scapiiliB forward 
to be in the same plane with the coracoids. These, in the same 
way, might become eontinnously ossified with the cdavicles ; and 
the backward angle of the clavicle might be represented by the 
outer backward process sometimes seen on the plesiosaiiriau sea- 
pulse. These bones would then take up the interelavicle between 
them inevitably in the position seen in Flesiosaurus, with its pos- 
terior angle internal to the coracoids, as it is internal to the 
liyosternal bones in chelonians. 

The pelvic arch is more like that of Flesiosatirus. The ilium 
is similar, except that it is curved and the sacral end is more ex- 
panded. The pubis has a similar large expansion in Olielane, but 
not a kidney-shape. In the Tortoise the pubis meets the ischiiuu 
in the symphysis as in Flesiosaurus, and the ischium has a sub- 
triangular form and is dii’ected backward ; but it is not in the 
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same plane witli the pubis, being directed somewhat down- 
ward. 

As witli the fore limb, so here the pubis might be supposed to 
combine with the hyposternal, the ischium with the xiphosternals. 
The plesiosaurian limbs are only comparable with the marine type. 
The chelonian femur differs chiefly in being shorter, less expanded 
distally in antero- posterior extent, and in having a large trochanter 
behind the proximal artieulatioii. The humerus is somewhat 
similar distally, but not enough expanded ; the bone is too short, 
and the trochanters at the proximal end are dissimilar. The 
tibia, fibula, ulna, and radius in chelonians are elongated, and 
so are incomparable. The carpal and tarsal bones are not dis- 
similar individually ; but their arrangement is not like tliat in 
Flesiosaiirus. The phalanges are not dissimilar in form, except 
that in Ohehne the bones are vastly more elongated and much less 
numerous ; but the hour-glass shape and flattened articular ends 
are similar, 

§ 5. The Zacertian Characters of Plesiosaurus. 

The general outline of a lizard’s skull is the same as that of 
Plesiosaurus; and in such a lizard as Iguana the orbits and 
temporal fossm are similarly placed. But in Plesiosaurus the 
iiares are further back and smaller; and thus tlie nasal bones 
are narrowed to extend between them, and the premaxillary 
bones enlarge to form the prenasal part of the skull. In Iguana 
the postfrontal is divided, but the superorbital part does not ex- 
clude the frontal bone from tlic orbit as in Plesiosaurus ; but the 
back of the orbit is similarly formed by its postorhital part. In 
lizards the maxillary hone is not admitted into the base of the 
orbit as it is in Plesiosaurus, The parietal is similarly compressed 
into a longitudinal ridge, and similarly sends off processes behind 
which diverge outward and backward. The processes in Plesio- 
saurus appear to be overlapped by the squamosal bones, while in 
lizards the squamosal bones are oveilapped by them. In lizards 
the quadrate bone is naked at the sides ; but in Plesiosaurus it is 
covered by the squamosal and quadrat o-jugal. And in Plesiosaurs 
the occipital segment of the skull is not prolonged beyond the 
parietal segment. 

The teeth differ from those of lizards in being placed in sockets 
and in the series being 'similar from the back of the jaw- to the 
front. 
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The palate of lizards differs in not being entirely closed me- 
siaih's in tlie totally different condition of tlie posterior iiares, 
in tlie small size of the transverse bone, in the teeth on the ptery- 
goid bone &e.y and by the pterygoid bones not meeting to cover 
the basi sphenoid. The occipital condyle is made to a less extent 
in lizards by the basioccipital bone than in Plesiosaurs. 

The Plesiosaurian lower jaw has not the prominent coronoid 
process or the inward extension of the articular bone of 
Lizards. 

The vertebral column of lizards like the Ifonifor includes as 
many vertebra? as in Plesiosatims ; only, instead of being chieiy in 
the neck and tail, they are chiefly in the tail, and the neck has 
only about half a dozen. 

In Monitor and all lizards except the Gecko the centrum dif- 
fers in its elongation and proeoelous articulation. [The skeleton 
of a Gecko I have not seen.] The cervical vertebra? moreovei* 
differ in often having a strong hypapophysis. The dorsal vertebra? 
differ in the lateral extension of the zygapophyses, the absence of 
transverse processes, and the articulation of the ribs to the side 
of the centrum. The caudal vertebra differ in having the chevron 
bones attached to the base of the centrum or its posterior margin, 
though there are a fe-w Plesiosaurs (of undescrihed species) in 
which this character is seen. The dorsal ribs of lizards are very 
like those of Plesiomurtis ; but no lizard has similar abdominal 
ribs. 

Is^either pectoral nor pelvic arches have much in common with 
Plesiosaurus, In order to make the pectoral arch like that of a 
Plesiosaur, it would be necessary to blend the clavicles and inter- 
clavicle and contract the triradiate limbs of the latter bojietii! the 
scapulm were nearly drawn together anteriorly, and the acromion 
became a terminal process at the free end of the bone. Then, by 
suppressing the sternum,’ the coracoid bones would come together 
mcsiallj, and it would only be necessary to make a continuoiia 
ossification over the interspaces of the coracoid to have a pelvic? 
,arch essentially that of a Plesiosaurian. 

In the same way, by expanding the lizard-pubis on its anterior 
border to a convex outline which should make the bone reniform 
and lie in one plane, and by then drawing the bone back to 
meet the ischium at the symphysis and rounding' off the angles 
and ridges of the ilium, the pelvic arch would approach the pie- 
siosauriaii type. 
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In the iimhs there is noihing in common. 

§ 6. The Bhynchoceplialoid Gharacters of Plesiosaurus. 

The skull of Satteria has inuich such an outline as that of Fie- 
siosaurus chlicliocleirus ; and in the parietal and frontal regions 
there is a similarity of for in ; hut in FLatUria the postorbital bone 
meets the squamosal, and forms an upper bar to the side of the 
temporal fossa, which does not occur in Plesiosatmis. The orbits 
in lEaMeria are larger and more vertical than in Plesiosaurus^ 
while the iiares are lateral, and the premaxillary bones are deve- 
loped anterior to them only to a small extent ; the skull also appears 
to differ from that of Plesiosatmis in having all the median roof- 
bones double. -The under surface of the palate differs from that of 
Plesiosaurus in not being closed in the median line, in not including 
divided nares at the baede of the palate, in the large deveiop- 
nient of the pterygoid bones, which do not cover the basisphe- 
nold, but extend along the inner whig of the quadrate bone, 
and extend forward to meet the vomers, while the palatine bone 
occupies the same lateral position between the pterygoid and 
maxillary which would entitle it to be considered homologous 
with the transverse bone in Plesiosaurus, The teeth are utterly 
unlike those of Plesiosaurus in form, in being blended with tlie 
jaw, in being also carried on the palatine bones. 

The vertebral column differs from Plesiosaurus in the fewness 
of the vertebrre ; though each vertebra agrees in having a not 
dissimilar form and a biconcave centrum. The atlas and axis are 
not like those of Plesiosaurus, the latter bone having an extended 
neural spine and an odontoid process. The fourtli vertebra ha^ 
a divided attach ment for the ribs such as is soinetiines seen in the 
cervical vertebr® of Plesiosaurs ; but tbe cervical ribs have not 
the hatchet-shape. In Satteria the intervertebral wedge bones 
are continued down the neck, which does not happen in Plesio- 
saurus, It has seemed to me to be not improbable that the con- 
version of ampMcoelous vertebrae into proccelous or opisthocoelous 
vertebrae has been determined by tbe anchylosis of the inter- 
vertebral wedge bones to tbe anterior or posterior margin of tlie 
centrum. In the dorsal region the ribs are supj)orted by single 
heads, as in Plesiosaurus, but not from transverse processes. The 
caudal vertebrae carry chevron bones : the centrum differs from that 
of Plesiosaurus in being ossified in two parts. The cervical and 
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early dorsal ribs differ from those of Flesiosaurus in carrying an epi- 
pieuroBj though the superior process which gives the cervical rib its 
hatchet-shape in Flesiosmm'us may be regarded as an anchyiosed 
epipieuron. The abdominal ribs of Matteria are like those of PZg- 
siosatirus ; and in one species (for two species seem to me to be 
typified by the abdominal ribs figured by Dr. diinther) the median 
j^-shaped bone is overlapped by a splice from a bone external to it. 
In another species this splice is replaced by a joint, and the ex- 
ternal piece has a squamous expansion on the middle of its ante- 
rior and posterior margin, unlike any thing seen in ^hsiosau- 
rm. But, as in Fhslosmmis, other bones are introduced between 
these elements, so as to make the abdominal ribs nearly twice as 
many as the costal ribs. 

The pectoral girdle differs from that of Plesiosaurus in having a 
sternum and clavicles. Between these the interclaviele is anchj- 
losed. The coracoid differs in its great extension in front of the ace- 
tabulum, in its small size, in its connexion with the sternum, in 
its wide union with the scapula. And only by revolving the sea- 
pulse forward till they meet in front and are in the same plane with 
the coracoids, and at the same time causing them to grow distally 
at the expense of the sternum so as to obliterate it, could the 
xhynchocephalous pectoral arch be brought into harmony with 
that of Plesiosaurus, 

The pelvis differs chiefiy in its smaller size, in the ischium of 
Matteria having a prominent posterior tuberosity, in the small 
size of the os pubis, which has not a reniform outline or a convex 
anterior margin, and in the compression of the ilium. 

§ 7. The Ophidian Oliaracters of Plesiosaurus, 

The points of resemblance betw^een serpents and Plesiosaurs 
are so trifling that they may be neglected. In Ppthon there is a 
parietal crest. A superorbital bone excludes the frontal from the 
orbit ; and a narrow nearly vertical postfrontal makes the boundary 
of the orbit behind, as in Plesiosaurus. There are remarkable dif- 
ferences in that the squamosal and quadrate bones are loose, and 
that the bones of the face and palate are loose. The malar and 
quadrato-jugal bones are 'absent, and the side of the quadrate 
bone is naked ; the premaxillary is minute, and the skull has no 
extension anterior to the nares ; a considerable interval separates 
orbit and narine ; and there is no temporal fossa ; the maxillary 
bones are very long, and on their inside the pterygoids run par- 

niHisr. — ZOOI.O 0 T, Ton. xii. 24 
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allel witli tliem at tlie liinder part; the j)alate is mesiaUy open, 
There is no resemblance in the vertebral column. 

§ 8. The Urodelan Cliaraeters of Plesiosaurus. 

The skull of the Memjpomeov of the Salamander has no striking 
resemblance to Tleslosanrus in any region ; while the absence of 
a prenasal extension, the conduence of the orbit and temporal 
fossa, the two occipital condyles, the median bone (parasphenoid) 
at the base of the sknll, the absence of covering bones from the 
quadrate bone, and the absence of socketed teeth would i*eaclily 
distinguish them. 

The vertebrsB agree in having the centrum biconcave ; but the 
Urodelau centrum is much longer, and its neural arch wants tlie 
long compressed neural spine of Plesiosaurus . The cervical ver- 
tebrae are very few, and have transverse processes, which are not 
seen in Plesiosaurus, w^hile the amphibians have usually no atlas. 

The dorsal vertebrse agree with Plesiosaurs’ in having transverse 
processes, -which, however, are not given off exclusively from the 
neural arch, are compressed and directed obliquely backward. At 
their termination in some types the parts contributed by the 
neural arch and by the centrum divide so as to make a double at- 
tachment for the rib. The costal ribs differ in being double-headed 
and extremely short, while no sternal or abdominal ribs are deve- 
loped. The caudal vertebrae differ additionally in having their 
chevron bones anehylosed to the base of the centrum. 

The pectoral girdle differs in having the scapula and coracoid 
united in one ossification, and in the coracoid portions being di- 
vided by a -wide cartilage. The scapulae have no tendency to 
approximate anteriorl}’. 

The ilium is not unlike that of Plesiosaurus. The bone inferior 
to it is usually named the ischium ; but if these bones were re- 
volved forward so that the median line became anteidor, and the 
bones met mesially at their posterior bordervS, then they wmiild 
have the position, as they already have the shape, of the pubic 
bones of Plesiosaums. 

In the limbs there is some resemblance ; hut the shaft of the hu- 
mems and femur is not sufficiently expanded, and the proximal tro- 
chanter should not have been severed from the head of the hone, the 
forearm and foreleg are too long ; and the ulna and tibia are not re- 
niform the carpals and tarsals are more irregular in size, and have 



05' TWO P1.EASITI0 POESrS OF TETEAEIIY5CIIID.12. 


329 


a tendency to form three rows ; while the hones of the digits differ 
chiefly in the small number of bones in eachj and in there being 
four digits on the hand and five on the foot. 


The Anatomy of two Parasitic Forms of the Family TetrarliYii” 
chidm. By Feaotis H. Welch, F.E.C.S., Surgeon, Army Me- 
dical Department, and Assistant Professor of Pathology, Army 
Medical School, Communicated by Professor Bcse:, 

V.RL.S, 

[Bead May 6, 1874.1 

(PLi^TEs xxrv.-xxvi.) 

These two forms of the Tetrarhynch family^ suborder Cestoda 
{Gobhold)^ among parasites, were obtained from the stomach of a 
Shark (CfltrcAimas P), and transferred to me by’’ Dr. Mac- 
donald, F.E.S. Of the larger form there were three speci- 

mens, of the smaller five ; and with them was a portion of the 
shark's stomach, to which one of the larger forms was attached, 
the rest of the parasites being loose in the alcohol in which the 
whole mass was preserved. 

The mucous membrane of the stomach was irregularly superfi- 
cially ulcerated in spots to the size of a shilling ; and narrow chan- 
nels diverged from the surface of the ulcer into the subjacent 
tissues to the depth of to jVV inch, these channels gene- 

rally being arranged in pairs and evidently produced by. the .pro- 
boscides of the parasites for anchoring themselves; w'fiild^Mth 
some there was also a broader pit, from which the channels diverged, 
produced by the partially immersed head of the creature. Around 
these channels for at least | an inch there was marked dark dis- 
coloration of the tissues from blood-extravasation and disintegra- 
tion. One of the larger forms was still attached ; but since the 
stomach had been cut into pieces it had moved; for it was 
now anchored to the fresh incised surface* ISTo' part of the head 
of the parasite was inserted into the stomach- coats, so that the 
suckers were not called into action ; but the proboscides diverged 
from each other into the tissues, liaving' a broad base of attach-- 
ment ; and a considerable application of force relative to the size 
and strength of the tissues of the creature was used without the 
anchors giving way. 

Whether these forms of animal life are new to science or have 

2 - 1 * 
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been already described and named, I cannot clearly ascertain ; but 
as far as I have been able to follow the literature of the subject, 1 
can find no mention of them ; this, however, is far from proving 
them to be novelties. Considering the wide-spread field of know- 
ledge at the present day, it is unquestionably far from easy to 
find out all the written matter on any given subject ; and as re*” 
gards helminthology, the diMeuities of connecting one form with 
another under right classification appear extra plentiful, and notably 
with the Tetrarliyncli family ; so that I am somewhat diffident in 
making statements which may he shown to he incorrect by those 
who have made the subject an especial study, or who have an ex- 
tensive special literature to fall back upon. The description of 
these parasites is entirely based on my personal observations of 
their anatomy ; but as it is necessary to affix to them some desig- 
nating term for identification, I have appended to each a provi- 
sional name based on the chief characteristic features present and 
qualified by the genus of the animal upon which they preyed. It 
is quite clear that while both belong to the Tetrarhynch family 
among Gestode parasites, the divergencies from each other in 
general outline, on the point of suckers, in the arrangement and 
shape of proboscides, and in internal structure indicate them as 
belonging to different genera. The larger one comes under the 
genus Tefrarliynelius^ while for the smaller one I can find no place ; 
and as it is especially distinguished by the absence of suckers, I 
apply the generic term Ahofhros (a, (^oBpos), qualifying the generic 
designation of both by affixing, to them the adjunct carcharim 
for specific differentiation. 

The anatomical details of these forms are as follows : — 

Tetrarhymlim eareharias, — This animal, in natural size and 
shape, is depicted in figs. 1 and 2, from which it will be seen that 
the parasite consists of a head and a linear series of segments 
much resembling a body, the two joined at a constricted portion, 
the neck. The total length equals l-j%- inch. The head (a, figs. 
1 and 2) is ovoidal, flattened from before backwards, edges rounded 
off, surface perfectly smooth, structure firm, opaque, white in 
colour, with two fossettes, or suckers, and four proboscides ; in di- 
mensions 1^0% inch long by broad, by thick. The neck 
(5, fig. 2) is a mere constriction, the limiting point of the cephalic 
structures on the one hand, and the point from which the seg- 
ments progress on the other, inch broad by thick, The 
zooid colony (c, fig. 2) diverging from the neck, and somewhat in 
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excess of it in ail dimeiasionSj folio^vs the Cestoid order of worms 
in being flat, narrow, and thin, and measured inch in length 
by tVcf broad and jf-jj thick ; yellowish white in colour, firm but 
flexible in structure, with closely approximated delicate transverse 
furrows (somewhat under 100 in the space of an inch} mapping ofi 
the component segments, and deeper longitudinal wrinkles on 
the flat anterior and posterior surfaces, giving a trilobar arrange- 
ment to the body-constituents of the zooid (as seen in fig. 3, a 
transverse section). It will be observed that the lower segments 
contract somewhat instead of increasing in breadth, as in the tape- 
worm colonies, and terminate in a sort of tubercle or nodule 
(d, fig. 2) ; this was the case in two out of the three specimens at 
my disposal, while the third, although somewhat contracting 
towards the lowermost segments, yet presented a flat end — a tea- 
ture apparently dependent upon these parasites being in the early 
period of growth of the mature stage. 

On the broad surfaces of the head, within the upper half, are 
seated two oval depressions, bothria, fossettes, or suckers (fig. 2, e). 
These extend from the base of the proboscides in long diameter 
downwards, in dimensions inch long by broad by yf^- 
deep, but subject to variations in size in individuals and according 
to condition of tissues. A ridge slightly projecting into the 
hollow occupies the centre of the inner wall of each sucker length- 
wise, rendering it partially bipartite, and above branches into two, 
one to each base of the double proboscis of its side. The head is 
thicker at its free end as compared with that adjoining the neck ; 
and upon this free end from before backwards, from the upper 
end of one sucker to the other, in the centre, is an oblong plat- 
form with a deep furrow on each lateral side mapping it off from 
the rounded-off edges of the head, while at each end of the plat- 
form are situated the proboscides, four in all, but arranged in 
couples, one anteriorly, one posteriorly, each couple closely conti- 
guous to the upper end of the sucker of its side (fig. 1). To the 
naked eye these proboscides, when exserted, look like small club- 
shape fringed projections placed in couples in lateral apposition 
to each other, but diverging at their free end, and give an extremely 
rough feel to the finger when drawn against them. 

The more minute anatomy of the parasite is as follows, com- 
mencing with the structure of the colony for facility of de- 
scription. 

Fig. 3 is a transverse section through a segment at the middle 



332 


S'UTi0E02C JF. H. WBLCH OK THE AKATOMT O'F 


of the colony ; and it is at once appai*eiit that there is a distinct 
separation of the visceral space (/) from the encdrcling body- 
constituentSj the latter consiating of a cutaneous envelope and 
parenchyma compounded of a soft albuminoid material muscular 
fibres^ and inorganic nodules. The cutaneous envelope (dg. 3 
fig. 5 a) averages thickness^ consisting of a thin 

transparent ehitinous layer externally, and a dark granular pro- 
ductive layer beneath. The parenchyma extends from the skin 
externally to the fibrous boundary of the visceral space internallyy 
and is arranged as follows : — Tv ext to the granular layer of the 
skill is a circular layer of involuntary muscular fibre, which for 
the space of ^h} intercepting fibres (fig. 5, c% 

but beyond that is intermingled with transverse inuscular fibres-y 
forming a continuous layer for about i^^^h (fig. 5, d), after 
which they are both thickly studded with ‘‘calcareous particles/’ 
forming a w^eli-defined layer of inch thickness, and follo\'\iiig 
the contour of the body-surface (fig. 3, c\ fig. 4, c ; fig. 5, e). The 
transverse fibres, although forming a continuous layer outside the 
inorganic granule layer, yet on the inside of it are collected into 
uniform thin bands, which form a meshwork enclosing the soft 
albiimenoid material and the longitudinal muscular bands of the 
body (fig. 3, d ; fig. 6, a ) ; and this meshwork is continued on to 
the fibrous boundary of the visceral space. The longitudinal 
inuscular bundles (fig. 4, d) pass continuously, for the major party 
from one segment to the other throughout the colony. 

As regards the inorganic accretions (“ calcareous particles 
(fig. 7), these are oval spherical or somewhat irregular in outline, 
homogeneous, or made up of concentric iamin® arranged around a 
nucleus, pale yellow or brownish in colour ; average size 
inch. The major number are composed of lime carbonate, the 
minor (generally irregular in outline) of phosphates or inspissated 
fat compounds. The use and mode of arrangement in particles 
of this, inorganic layer is apparently, as I have elsewhere more 
fully stated for the purpose of giving a firmness to the body- 
structure while allowing at the same time of pliability and move- 
ment of tlie one part upon the other. 

A distinct fibrons layer divides the body-parenchyma from the 
visceral substance ; it is connected to the inner surface of the 
cuticle at the lateral edges of the zooid (fig. 3, <s), and is conti- 
lined loBgitudinaliy from one segment to the other, passing up' 
Quarterly MieroscopuNfi Jouraal, January 1875s p. 
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througli the neck into tke head, as Mill be subsequently detailed. 
The visceral space averages ^ incb in tliicknesSj and occupies the 
centre of fclie segment (fig. 8,/; fig. 4,/*). It contains a granular 
liomogeiieoiis albiimenoid material witk a few interspersed inor- 
ganic particles ; and althougb not presenting, in the segments ot 
any of the three parasites from wbicli these details are taken, any 
trace of viscera, yet, following by analogy the developmental pro- 
cess in the allied family of Tapew'orins, it is witliin this, and 
from this, that the generative viscera are produced. ^At each 
lateral end of the visceral space, at a distance from the sides 
of the segment of inch, is seated the cut lumen of the longi- 
tudinal water-vascular canals (fig. 8, y). These canals, inch 
in diameter, are mere channels in the substance lined by a deli- 
cate fibrous-tissue layer ; the longitudinal ones pass troin one seg- 
ment to the other, and, as in the Tcenia rnedioeaneUata., are met by 
a transverse brancli special to the segment, seated in the lower 
portion of the visceral space of each zooid — the combination ot 
the two series of tubes giving to the system of vessels of the 
colony tlie aspect of a ladder. The transverse branches are oval 
in outline, and smaller than the longitudinal branches ; they ne- 
cessarily approximate closely in the front segments of the colony 
(fig. 4,^), and diverge more and more from each other in the pro- 
gressive development towards maturity. 

The only other feature of the segments to be noted is the con- 
tracted bulbous condition of the lowermost one above referred to. 
On section under the microscope this gave the structure and ap- 
pearance of a collapsed vesicle thickly studded with “ calcareous 
corpuscles ; ” and the inference drawn from it and the lower end 
of the colony is, that these parasites were in the early progress of 
growth towards maturity from the larvm recently introduced into 
the stomach of the shark, and that the nodular free end was the 
remnant of the original vesicle not yet, in two of the parasites, 
thrown off, while in the third, as above mentioned, this had en- 
sued. I may here state, too, another feature which appears to 
bear out this deduction. In one of the animals one of the diver- 
gent petaloid appendages of the head arranged in a circle at the 
base of the proboscides was present, while in the other two ani- 
mals there was no trace of them' nor of the three others in the 
same parasite. These four appendages appear to be common among 
the mature Tetrarhjnchs, and more especially among the larvae ; 
and the existence of one under thje circumstances iiientioned would 
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appear to indicate tliat not only were these forms in the Shark at 
an early stage of mature condition of cestoid life, hut that these 
appendages in some forms of the TetrarhynchidiB, although pre- 
sent in the larval condition, are thrown off when the creature 
reaches the nidus requisite for full development. 

The constricted portion of the parasite colony (the neck) is 
similar in striieture to the other segments ; the body-constituents, 
the fibrous visceral boundary, and the longitudinal water-vascular 
canals pass through it to the head, there to be modified to the spe- 
cial requirements of this part of the parasite. 

The head is composed of two suckers, four proboscides, with 
four bulbs and adjuncts for extrusion and withdrawal of the pro- 
boscides situated within an expansion of the visceral boundary 
continued through the neck and with a stratum of parenchyma 
between them and the cuticular surface. In the upper half of 
the head are the suckers and proboscides, in the lower half the 
bulbs (fig. 1, F), The naked-eye aspect of the fossettes or suckers 
I have already given ; and to this must he added that the chitinoiis 
layer of the skin forms the liuing membrane, and that within this 
are special layers of muscular fibres for the regulation of the func- 
tion, these being retained within a fibrous capsule following the 
contour of the sucker at a distance of inch, and separating the 
special muscles from the general parenchyma of the head (fig. 0, 
and fig. 12,5). Among the special muscles are radiating fibres 
which pass from the cuticular iining of the sucker to the capsule 
(fig. 9, c); and these would by their action induce the function: 
others pass from one side of the sucker to the other, encircling it 
both laterally and vertically ; and these would contract the cavity 
of the hollow and so put a stop to the sucking. function, the lateral 
fibres especially running in a separate layer from the rest (fig. 9, d), 
Erom the inside of the fibrous capsule of the sucker diverging 
muscular fibres pass into the general parenchyma of the head ; 
and these would render the capsule firm for the special radiating 
fibres to act from (fig. 12, a). 

Eig. 11 illustrates an exserted proboscis, magnified, and fig. 12 
one all but retracted, a slight eversion of the liooklets at, the 
base being present. The exserted proboscis is short, thick-set, 
club-shaped, somewhat broader near the free end than at the 
base, inch long by inch thick. It is closely studded 
“ with booklets with points directed downwards ; the maiber and 
arrangement of them it is impossible to determine accuratelyi from 
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the dose apposition of one to the other ; there cannoty however, 
be less than one thousand on each proboscis ; and the rows of them 
appear to wind spirally to the top. When the proboscis is re- 
tracted, the tips of the booklets point upwards and converge 
towards each other in the centre of the hollow cylinder then formed. 
This will be apparent on comparing fig. 12 with 11, and on re- 
membering that the evolution of the proboscis is similar to the 
drawing-out of the inverted finger of a glove ; the simile 'will 
render lucid also the process of boring iutO' the tissues, and how” 
in the gradual unfolding of the armed projectile the rows ot 
booklets come into play, those near the base being firmly fixed 
before the coming into action of those nearer the tip. The 
booklets differ somewhat in shape and size according to situa- 
tion upon the proboscis, whether towards the base or near the 
free end ; if the former, then the characters are seen in fig. 10 ; 
but towards the free end the claw is lengthened out and straighter, 
clearly for the purpose of giving these a wider range of action ; 
their average length is about inch. Their tip is very sharp, 
the limb is curved, the base is extended out and flat ; the struc- 
ture is transparent, and apparently consists of a very dense outer 
sheath and a soft granular internal core ; the base is firmly at- 
tached to the surface of the proboscis. I am inclined to consider, 
from the facts of acids having no infiuence on them, and prolonged 
immersion in strong liquor potassse and glycerine rendering them 
soft and pliable, that the composition of the booklets is ehi- 
tinous, similar to the claws of rapacious birds. Eig. 12 shows 
the proboscis to be muscular in structure, contained within a spe- 
cial thick sheath separadng it from the general parenchyma of 
the head. Immediately within the sheath is seen a layer of mus- 
cular fibre forming an outer cylinder (fig. 12, e), the fibres directed 
vertically ; these appear to arise low down from the inside of 
the sheath, and, passing upwards to the base of the proboscis, 
curve (in the inverted condition) inwards and downwards, hut 
in the exserted state are continued up, forming the outer stratum 
to which the base of the booklets is attached, and eventually 
merging into the strong circular muscle for the retraction of 
the proboscis (fig. 12, y). Commingled with 'this outer layer, 
where it is in contact with the booklets (i. e. where it helps 
to form the proboscis), is a circular layer of fibres entirely limited 
to the proboscis (fig. 12,/), while from the most inverted end of 
the proboscis (or forming the core of it when exserted) a strong 
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circular muscle passes downwards and terminates in a tendon 
(fig. 13) which is continued on to the bulb (figs. 1-1 & 16), The 
action of these layers is apparent from the direction of the fibres ; 
the outer cylindrical layer evolves the proboscis ; the circular layer 
gives it stabilit}' and firmnesss ; the thick circular basal muscle 
retracts it. These muscular layers are made up of solid cylindrical 
fibril!^ arranged parallel to each other and of an exquisite delicate 
yet decided texture ; moreover there are transverse markings upon 
them which are not sufficient!}" regular to be pronounced strise, 
yet unquestionably they closely approximate voluntary vertebrate 
muscular tissue'^'. The sheath of the proboscis is kept in by 
muscular bands and fibrous tissue wbich diverge from it into the 
suiToundiiig head-substance ; and at the point where it contracts 
with the tendon of the muscle (fig. 13, d), there the fibres are 
very strongly pronounced. The retractor muscle is ^ inch in 
length by iiicli in diameter ; and its tendon passes down for 
a short distance, and merges into the iniivscular layers of the 
bulb. 

These bulbs are four iu number, one to each proboscis ; they 
are elongated ovoidal structures, in shape markedly resembling a 
sausage, yo-u length by inch in diameter ; they are 

arranged side by side within the expansion of the fibrous visceral 
boundary of the colony, passing througli the neck to merge in 
the cuticular layer of the free end of the head (fig. 8, d ; fig. 16, d). 
In structure they are composed of planes of muscle W'hose fibres 
cross each other in all directions ; these planes form an outer 
stratum covered externally by a prolongation of the sheath of the 
proboscis ; and within this outer stratum are enclosed the special 
fibres connected with the retractor tendon (tig. 14). These spe- 
cial fibres are seen to pass on one side of the bulb (fig. 14, h) 
to its bottom and then to curve upwards on the other side to the 
top, near where they enter, apparently there merging in the 
fi,bres of the outer stratum. That this intricate arrangement of 
muscular hands is connected with the retraction of the proboscis 
cannot be questioned, and w’ouM appear to be dependent on the 
shifting position of the central tendon in the exserted or retracted 
state of the proboscis ; for in the process of inversion (accom- 
plished by the upper fibres of the central tendon, retractor 

* The recent observations of Mr. Schaefer on the structure of muscular fibre 
(voluntary) seem to mo to throw fight on this point and also receive light from 
these details. 
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proboseidis miiscle) the presence of the bulb fibres would be ne- 
cessaiy to "withdraw the tendon, shifted gently upwards during 
evolution, and so to give a moveable yet firm point from 
which the upper fibres could operate. The bulbs are firmly fixed 
by their lower end ; and as the process is better exemplified 
in the succeeding parasitic form, the subject is there entered 
upon. 

The parenchyma of the head has the same components as that 
of the segments, only difierentiy arranged. Internal to the chi- 
tiiious skin are the circular fibres ; and succeeding these is the in- 
organic stratum, much more sparsely amassed. The radiating 
fibres are not collected into a network, but pass generally dis- 
persed from the akin to the fibrous layer encircling the bulbs, and 
are equally intercepted by the longitudinal fibres which extend 
from the head throughout the entire colony. In the neck the 
longitudinal water-vascular canals are clearly present (fig. 8, c), 
only reduced in calibre ; but ^vhat becomes of them in the upper 
part of the head I cannot state, not having been able, from the 
limited number of parasites at my disposal, to accurately trace 
them out. 

Ahoth'os carcliarias. — In the description of this parasite I shall 
mainly limit the anatomical details to those points in which it di- 
verges from the former species. 

Fig. 15 gives an outline of the animal form, natural size — in w^hicli 
are distinguishable the head, the segmented colony, and the appa- 
rent junction between these. The head (a) is in shape an elongated 
ovoid slightly fiattened from before backwards, yw ^7 TWo 

broad by thick, bevelled off towards the free end, from which 
at the extreme point the proboscides emerge. A. few longitudinal 
furrows are present ; otherwise its surface is uniform and smooth, 
in colour a dark red, more intense towards the free end, where it 
it is often black ; there are no fossettes or suckers. The extent 
of the colony attached to the head in any one of the specimens 
did not measure more than 2 inches in length, the delicate 
striated band of zooids inch broad by inch thick, having 
suftered rupture in every instance ; yet at least 200 segments 
w^ere present. The milk-white colour of the colony strongly con- 
trasted with the dark red head. At the apparent point of junc- 
tion of the head and colony (fig. 15, h) there was no constricted 
portion to call a neck ; but the upper end was invagiiiated in the 
head to the (‘xient of of an inch, or, to put it in other liinguage 



338 


SUBGEOM 1. H. WELCH OS' THE ASATOSir OE 


a gradually thiiining cylinder of tissue from the head enveloped 
the first part of the colony to this extent (fig. 17, 1). There was 
no trace of genital orifices in any of the segments. 

A vertical section through the head is seen in fig. 16j and a 
transverse section in fig. 19, showing the arrangement for the 
movements of the proboscis to be similar in both parasitic forms. 
Erom the bottom of the bulbs a dense mass of fibres pass, which 
form a circular band traceable through the centre of the head 
downwards (fig. 16, e) ; these are evidently for the retention of 
the bulbs in their normal vertical position in the head. The pro- 
boscides in this species are narrow and elongated, inch long 
by i^ich in diameter ; the booklets are of one shape and not 
so thickly studded, arranged in parallel spiral lines, along each of 
which on the side of the proboscis in view under the microscope 
five can be counted ; and this would give to each proboscis about 
400 booklets in all (fig. 18); the average size of the booklets is 
inch. The proboscides emerge from the free end of the head 
in separate circular apertures placed at equal distances from each 
other ; and these are mere orifices with no appendages. Immediately 
beneath the skin of the head is an immense quantity of dark, black 
pigment in the form of minute oval masses often arranged linearly, 
and also oval masses about inch in diameter of a beautiful 
purple colour ; and these give the special tinge to this part of 
the parasite. Surrounding the bulbs is a delicate fibrous layer ; 
and in the parenchyma external to it are a few inorganic calca- 
reous nodules arranged at definite intervals, and radiating and 
circular and longitudinal muscular fibres regularly penetrating it. 

In fig. 17, a vertical section, is seen the mode of junction of the 
colony with the head. A distinct transverse band of fibrous tissue 
(d) forms the boundary line ; and from this strong radiating bands 
(c) diverge upwards into the head, forming the link of the one to 
other. The strnctureofthe enveloping cylinder of the commence- 
ment of the colony is similar to the parietes of the head ; the 
cuticle at the free thin end is reflected upwards and inwards as a 
delicate layer to the level of the junction of colony and head, and 
is there continuous -with the skin of the former. The first seg* 
ments of the colony are very delicate in aspect and of great 
tenuity ; and the collar prolongation from the head would act as a 
protection against external harmful influences. 

The colony is distinctly segmented at intervals of about 
inch for the first 1| inch, and, to the naked eye, more approaches 
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in form the young segments of tapeworms generaEy than that of 
the former parasite. In the structure of the ^segment we get the 
chitinous sMn, subjacent granular layer, body parenchymaj visce- 
ral space, and water- vascular canals. The muscular layers of the 
parenchyma are transverse, circular, and longitudinal ; and, as will 
be seen in fig. 21, the transverse fibres uniformly radiate between 
the skin and visceral boundary instead of forming a mesh work. 
The inorganic nodules are few, but similarly arranged and similar 
in composition and structure. "Within the visceral space is the 
longitudinal water -vascular canal ; and, as seen in fig. 20, this sys- 
tem is the counterpart of that in the former parasite. In the upper 
segments the granular visceral material is, as usual, with no trace 
of differentiation ; but in the lowermost segments present in these 
parasites (about the 200th) there is a distinct separation of it into 
spherical masses, apparently ovarian vesicles (fig. 21, J), as far 
as can be traced, tbe process of development of the ..early zooids 
closely approximating that detailed as observed in the Tmnia me- 
diocamllata 

Memarhs . — These parasitic forms (Tetrarhynchidse) are limited 
to water-residents, the larvss being developed from ova taken in 
by certain among them, and the mature creature reached in the 
bodies of the predaceous species of fishes, mainly or wholly, which 
make the larval hosts their food, the cycle of changes being 
similar to that observed in the allied family of tapeworms. The 
strong resemblance of the colonies of the parasites of the Shark 
to that of T<smce is evident, the one, as in the other, being a series 
of semi-independent hermaphrodite zooids without alimentary 
canal, and with a water- vascular system closely connected in all. 
It is at the head end that the mature Tetrarhynchs mainly di- 
verge from the Tanim, though here there are the same elements, 
only in a modified form, the limited rows of booklets on a rostelliim 
in the Tmma being developed in the Tetrarhynch into an a^rined 
lengthened proboscis, while the four or bipartite two suckers of 
the latter family are apparently similar in structure and function 
to those of the tapeworm. By the proboscis these parasites of 
the Shark are linked to the tape-worms armed with booklets, 
while by the suckers the larger form shows its relation to the 
BotArioeephaim family. It is interesting to note the absence of 
suckers in the smaller form, although placed, under the same con- 
ditioQB for maturity as the larger, inasmuch as in the other cestode 
* Quarterly Mkrowopical Jouraal. tfafiitary 1B75, p. 16. 
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families the suckers are the constant feature, and the Iiooklets the 
Tariahle, but reversed in tlie Tetrarhynchs ; possibly the addition of 
the botliria or suckers in the one is connected with the extra weight 
of material to be anchored in the shape of breadth and thickness 
of colony as compared with tlie otlier. It will be observed that I 
have made no mention of nerve-centres in the anatomy of these 
animal forms, and for the I’eason that, though doubtless present, I 
am unable to distinguish any such ainong the components of the 
zooids. Considering the very intricate arrangement of fibres and 
granular material making up the parenchyma of the cephalic mass, 
the identification and tracing the method of arrangement and dis- 
persion of nerve-fibres and ganglia must be a matter of extreme 
difficulty ; and, in spit© of a very careful and prolonged scrutiny, 
I cannot lay claim to any elucidation of this portion of the sub- 
ject, The same may be said of those centres undoubtedly present 
(by inferenoe) in each segment of the colony. 


EXPLAKATIOK OF THE PLATES, 

Plates XXiy.--XXYI. 

Tetrm'hynchus car chariot. Figs. 1-14. 

Fig. 1. Katural size : bird’s-eye view of the free end of the head ; section 
through the head, from before backwards, to show the position of suckers 
and bulbs. 

Fig. 2. Katural size. Flat surface of the parasite : a, head ; 5, heck ; c, colony ; 
d, nodule at its free end ; e, anterior sucker ; /, anterior pair of pro- 
boscides. 

Fig. 3. Magnified 15 diameters. Transverse section through a zooid at the 
centre of the colony-length : a, skin ; 6, circular and transverse mus- 
cles ; c, inorganic layer ; d, meshwork an*atigement of transvei'se nnm- 
cles ; c, fibrous visceral boundary ; /, visceral space ; y, out lumen of 
each longitudinal water-vascular canal. 

Fig. 4. Magn. 15 diara. Vertical section, fronr before backwards, of several 
zooids in continuity abotit the centre of the colony : a, skin, showing 
the indentations at the junction of the several zooids ; 6, muscular layers, 
circular* and transverse ; c, inorganic layer ; d, parenchyma with the 
longitudinal muscular bands ; c, visceral boundary ; /, visceml space ; 
y, transverse water-vascular canals closely abutting upon each other. 

Fig. 5. Magn. 200 diam. Transverse section through the body-parietes : 
a, chitinous layer of skin ; 5, granular layer ; c, circular muscular fibres ; 
dy transverse muscular fibres ; e, inorganic layer. 

Fig. 0. Magn. 200 diam. Continuation of former section to the visceral boun- 
diiry : meshwork formed by the transverse muscular fibres beyond 

tb© inorganic layer enclosing b, the cut ends of the longitudinal mus- 
cular bands and the granular albumenoid materia! bf parenchyma ; r, 
fibrous bounrlnry (jf the visceral space. 
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Fig, 7. Magii. 350 diam. Inorganic nodules “calcareous particles:’^ a, con- 
centric laminated nodules of lime carbonate ; b, homogeneous granules 
partly lime carbonate, partly phosphatic ; c, inspissated fat com- 
pounds. 

Fig. 8. Magn. 15 diam. Transverse section at the junction of head with neck 
at the lower ends of the bulbs : a, body-constituents, similar to fig. 3, 
a~d ; b, expanded visceral boundary forming a capsule to d, the bulbs 
connected with, the proboscides ; c, iongitudiuai water-vascular canals. 

Fig. 9. Magn. 100 diam. Transverse section through a portion of a sucker 
adjacent to the skin : a, cuticular lining to sucker ; ^5 cuticle of skin of 
head ; c, radiating muscular fibres special to sucker ; rf, transverse en- 
circling band ; e, fibrous capsule separating the special muscles from /, 
the general parenchyma of the head. 

Fig. 10. Magn. 100 diam. A booklet near the base of proboscis, showing the 
double contour and granular internal core. 

Fig. 11. Magn. 40 diam. Exserted proboscis as seen from the flat surface of 
the head of the parasite. 

Fig. 12. Magn. 40 diam. Tertical section ’carried from before backwTards 
through an all but inverted proboscis : «, sucker ; 2), its fibrous capsule ; 
c, the radiating bands of muscle from the capsule into the general par- 
enchyma of head ; d, sheath of proboscis ; e, cylindrical layer of muscle 
for protrusion and evolving of proboscis ; f, circular layer limited to 
region of booklets ; retractor muscle of proboscis. 

Fig. 13. Magn. 40 diam. Continuation downwards of former section to show 
the termination of (a) the retractor muscle in the central tendon (^): 
<?, sheath ; <f, radiating strong bands at the contraction of the sheath. 

Fig. 14. Magn. 40 diam. Further continuation of section into the upper end 
of a bulb, to show the connexion of the fibres from the lower end of 
central tendon with the bulb ; special muscular band from central 
tendon passing to the lower end of bulb and curving up on the opposite 
side {b) to merge into the outer stmta. 

Abothros mrcharias, figs. 15-21. 

Fig. 15., Katural size, a, head ; h, point to which the outer cylinder' of tissue 
from the head covers the first segments of the colony, c. 

Fig. 10. Magn, 20 diam. ' Tertical section through upper part of the head : a, 
skin; h, inorganic.layer ; c, parenchyma with strong longitudinal mus- 
cular bands ; d, bulbs for retraction of proboscides, / ; ' e, strong band con- 
'nected with the retaining m situ of the bulbs. 

Fig. 17. Magn. 20 diam. Tertical section through lower half of head,: a, 
colony of segmented zooids; h, prolongation of the substance of head as 
a cylinder of protection over the upper zooids ; c, radiating tends con- 
, necting the 'oolony with the head ; fibrous boundary dividing the' one 
, from the other. 

Fig, 18. Ms^gn. 200 diam. About one third of’free end of proboscis : central 

' retractor muscle* 

Fig, 19. Magn, 15 diam. Transverse , section through the head u, body 'Con- 
stituents ; 5, fibrous capsule around the bulbs, c, . 

Fig. ?D. 'Magn, 20 diam. Front view of a, segment about centre of th© colony : 
fl, the line of distinction tetween one and the other, immediately above 
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which is a light-shaded canal, the transverse water-yascular canal, which 
joins with the longitudinal water-vascular canal (b) at each lateral edge 
of segment. 

Fig. 21. Magn. 65 diani. Transverse section through a part of one of the lowest 
zooids of the colony : «, shin : b, layers of muscular fibre and inorganic 
nodules ; c, fibrous boundary of visceral space ; d, ovarian vesicles in 
visceral space ; e, lumen of longitudinal water-vascular canal. 


Notes on the Lepidoptera of the Family ZygaenidsB, with Descrip- 
tions of new Q-enera and Species. By Abthite G-. Betleb 
F.L.S., F.Z.S. 

[Head May 6, 1875.] 

(Plates XXVII, & XXVIII.) 

Ik the present paper I propose to correct errors in the synonymy 
of the Family, chiefly occurring in Mr. Walker’s lists. I shall not, 
however, pay much attention to the genera ZygtjBna, J^rocris, and 
other European groups, as I have not deeply studied them, and 
should possibly do more harm than good in sinking many of what 
seem to me undistinguisliahle species, but which may (for any thing 
that I know to the contrary) differ in their earlier stages. I have 
lately been made aware of the painful fact that species which in 
their perfect state are almost identical in every respect, are, in the 
larval condition, so dissimilar as to leave no doubt of their being 
distinct. This fact is perhaps in no instance better exemplified 
than in our Clim'ocampa elpenor and its Japanese representative 
€. Lewisii, mihi. 

I find that in the Zygsenidm the neuration of the wings has 
been much neglected, so that in the groups Syntominse {^ynto- 
mides^ part., Herrich- Schaffer), Euchromiinoe, and Bunomiinse I 
shall have to diagnose many new genera ; when I do so I shall 
refer to them all the species described by Walker and appertain- 
ing to them. As regards the Charidemse (Charideoid©, Wallen- 
^r«n), as they are, to my mind, clearly a slightly aberrant group of 
Arctiidas, and not Zygjenidse, excepting in external appearance, I 
shall retain them for a distinct paper. 

I have paid most careful attention to the neuration of the wings 
in this highly interesting group, and I find the neuration of the 
Charideinss to agree closely FhragmatoUa and other unques- 
tioned genera of Arctiidse ; the only character that has been pro- 
posed, to my knowledge, by which any of them can he separated, 
IS their metallic coloration — a poor character when we take into 
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consideration the fact that many true Zyg^iiid® are destitute 
of it» 


Subfamily ZYaMm^JE, 

(Antbroceroidse, WUgr.) 

Genus ZYGiE^fA, Fabriciiis. 

Z. UGgamim of Walker has been referred by Wailengreii to bis 
Arielialca ergthropyga. I will not attempt (with my present small 
knowledge of tlie Zyggeninae) to consider its right to be treated 
as a distinct genus ; to all appearance it is a Zgg(sna. Frocris cam- 
Walker, is Ol Weurosgniploca (Mucfe^iia, Eelder), and there . 
fore not (as Walker suggests) congeneric with Z. concinna. Dal- 
man ; it is identical with ^^Zggmna pectmicormis ” of Shaufuss. 
Cf, Lep. Het. vii. p. 159, and ISfunquam Otiosus, i. p. 11. 

Genus Pbocbis, Fahricitis, 

Zygm-na acharom of Eabricius is referable to this genus j Amycles 
aclmron of Walker may therefore take the name A. plmnicotelm. 

P. nehuhm^ Elug (Lep. Het. i. p, 110) is=P. nehdosa^ Herrich- 
Bchafier (Lep. Het. vii. p. 1591). 

P. rttfi'Venfris^ Walker (n. 11), is not a Frocris, but probably a 
new genus near Follamisus. 

P. mfausta, Linn., is a distinct genus (type of Aghope^ Latr.), 
cf, Staudinger, Cat. der Lep. p, 44. 

P. stMolosa, Walker, Supph p. 62, is a Follamtstts, 

Subfamily SYNTOMIK.^. 

Genus Stjttomis, OcMmlwimer, 

I Imve no doubt whatever that 8, Bchoenerri (pic)^ Boisduval, 
and 8. cyssea, Cramer (both described from Bengalese specimens) 
are identical. Cramer’s figure is, indeed, rough, but it presents 
all the important characters of BoisduvaFs insect. Among the 
specimens in the National collection I detected an example of 8, 
hkmcta, Hollar : (letter <7 of Walker), and a, third species (y, 7/, 
Walker) from Nepaul (8» lucina^ But!.). The examples referred 
to by Mr. Walker under 8, Latreillii, Boisd.,are referable to 8. 
cr&usm, Linn. ; we, however, possess BoisduvaFs species from 
Southern India. 

niNIV. a OUBS.— -ZOOLOGY, TOL. XII. 


25 



A. CA LUTi.i::: tici: 

‘S'. lLli‘''hrei.?i'L Lefel'svre. — 3Ir, Walker (n, 10) places Sjjliinj: 
of CramoT witli a as a syiioiiyni of this species ; but at 31 . 25 
lie repeats tlie latter as a distinct species ; it is the type of a distinct 
genus If-yfa:rt'k^ HuDner (PI. XXTIII. iig. 12). We possess S, 
Kli^diceinu Iron: XataL 

S, Fabrieius ( 11 . 12 X is identical with S. ereifsa, Linn. 

in. 10 '!, 

S.pol-/tJamoji. Cramer, appears to me to be referable to a., distinct 
gntnas, as subsequently siiggt?sted bj' Walker (Lep. Ilet. vii. 
p. 1592); but I bare not seen specimens. 

The examples referred to (n. 19) ns iS. SUhneri,, Boisdutal, ami 
S. Jflflkeri of Moore belong to Walker’s genus Ariona, Lep. Her. 
p. 439, gen. 00. 

S> dkpJiam, Tax*, r, "Walker (nee Kollar), is a divstiiiet speeieSj and 
may be iiamcd S. oenoue. 

The examp'Ies referred to under S. imaon are referable to two 
or tl;<ree distinct species : the same may he said of S. aierem. 
which is iiioreoTer not a Stinfo-mis. 

S. Walker ( 11 . 27 ), and S. noHtaVis, Walker (n. 2S), arc 

identical, the first being the female, the second the male ; but 
the examples referred to under S. siyuj.Jex as from C’ongo an? 
distinct. 

S. suheonhfa of Walker has peerinated aiueiiiia'\ and therefore 
must lu- removed from the genus. 

S. rli^ptem of Fabriciiis is clearly not a Sipifomis. 

S. iiminutft (ef. Lep. Het. i. p. 230, and rii.p. 1592) has peer!- 
nated aatemne, and consequently is nut a SfnfomiB ; its neuratioi! 
is peculiar, so t’hat it will form rlie type of a new genus, 

8. suliiurtda (c£ Lep. Het. i. p. 149 , and vh. p. 1598) also has 
pectinated aatenmxg and, with 8. ^yr aval a ^ Moore, will form ano- 
ther new genus. 

8 . Jumemlis is = Tryijamnlmra semihyalina (c/! Moore’s Cat. 
Lep. E, L C. ii. p, 322). 

8 . Cmufurdi of Moore is a Fhaeum. 

S, {lolosa, sfrif/osa, and probably ykueqpoides ami ejspmm will 
lorni anew genus with pectinated an ten hex and peeuiiar nenration. 

8. smtiwmela (Suppl. i. p. 65 ) appears to be identical with 8. 
eontermbm; and S. infermma is probably a sslight Tariety of 

S. imiimiha. 

8,fene«irafa (p. 73), being distinct from 8 . fme^f ratify Drury, 
must be renamed : I propose to call it S. 
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mojiediili?, Widlengreu, is identical with ^S’. nosialis^ Walker. 
S, fferrmPM, Felder, is tke S. ilielehus of Fabricins. 

S, cirpi'ea^ Prittwitz (Stett. ent. Zeit. 1S67, p. 277), but not oi 
AV alkes% is fortiniatelj the 8^ epssea of Cramer, so will not require 

renaming, 

Tipidrjdes r apical k% AFallver, is scarcely specifically distinct from 
Spiiiyidiisjia-viphpa of the same author. 

The fuliowiiig species must be removed to AYalkers geiius Up- 
dpii\‘a: — S, amiidata-. Fabr. ; aperta, AYalker ; ATalker ; 

eoitf.diii, AYalker ; and hicUtata, AYalker. The following are rdso 
probubiy referable to the same genus — S. vitrea,fmiformis^ tenei- 
Jhrmk, penmipce^ gutiidosa^ diverni. vacua, linearis, octomaciilata, 
basigera^ 

iS\ mgodes of Boisdiival appears to me to belong to 'Walker’s 
genus BgMisia, and S, minuta to Artona; the drawing of the an- 
teiiine iiiav be incorrect. 

8. bogotaia of Walker is almost certain to prove generically di- 
stinct; the genus Sgntomis seems to be a purely Old-AYorld 
group. 

S* longipes of Herrich-Rehaffer seems to be KBghlisia ; B. ama^ 
zoMi an MpUoxk, 

N e w speei es of Bgn to m is, 

1, Sy^'TOMIS GEO.RGIXA, n. sp. 

Closely allied to S. ctjssea {S. schoinerrl, Bdv.), but with the frous black 
instead of bright yellow ; ail the hyaline wing-spots smaller, especially 
the two upper spots of the diseai series: expanse of wings 23 to 30 
miilims, 

R. India (J. F. Seaig), Ceylon (Templeton). Type^ B.M. 

'Also in Mr. Aloore’s collection. 

2, S. LUCIXA, 0. sp. 

Allied to S. ci^ssea, but with the frons cream-coloured, three lateral 
segmental yelloiv spots connecting the abdominal hands, and the hya- 
line wing-spots more yelloiiV in tint: expanse of wings 32 to 33 
iiiiiiiins. 

Nepal (Hardicich), ' 

B. iucdm k ui Mr. Moore’s eoiieetiou from Caleutta, 

3, S. KHASIANA, 11. Sp. 

Nearly allied to 6\ kmna, but the teguise spotted with golden yellow, 
tiie lateral spots of abdomen continued almost to the middle of dor- 
sum : iniiiiaries with the subcostal spot towards apex small and rmmd, 

25=^ 
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discal and other spots rather smaller than in -S', lucina ; fringe at apex 
white, all the hyaline spots much whiter: expanse of wings 31 
millims, 

Khasia hills {G.- Austen), Type, coll. F. Moore, 

4 . S. CYSSEOIDES, 21. Sp. 

Nearly allied to S, cyssea, but the frous black, and the hyaline spots of 
secondaiies sinaller and widely separated: expanse of wings 27 
millims. 

Neilgherries. Type, coll. F. Moore. 

Larger form, rather darker. 

Mynpuri, N.W. provinces, and Bombay {Leith). Coll. Moore. 

5. S. Ed%vardsii, 11 . sp. 

Nearly allied to S. lucina^ but more bluish in tint, the frons black j collar 
orange ; bands on addoinen and lateral spots orange-yellow ; prima- 
ries with all the hyaline spots rather larger ; secondaries with the 
hyaline spots connected, none of the spots, excepting that on abdomi- 
nal margin of secondaries, tinted with yellowish, as in S. lueim : ex- 
panse of wings 29 millims. 

Formosa. Type, coll. F. Moore. 

I have named this species after the indefatigable collector and 
entomologist, H. Edwards, of San Erancisco. 

6. S. FORMOS.-®; n. sp. 

Nearly allied to S, unnetta from China, but wdth the collar orange, the 
two bands on the abdomen and the spots on the pectus orange instead 
of yellow, all the spots on the pidmaines smaller, a hyaline spot near 
apex of secondaries uniting with the hyaline basal ai’ea, thus rendering 
its margin zigzag ; expanse of wings 25 millims. 

Formosa. Type, coll. F. Moore. 

7- S. HYUATINAjU. sp, 

$ . Body greenish black, fi’ons creamy yellow j a spot on nietathorax, 
a semicircular spot on basal segment of abdomen, the fourth segment 
ahoYe and below, and two large lateral spots on the pectus golden - 
yellow : antennae greyish at the tips : wings greenish black ; prima- 
ries with a small square spot near the base, two large divergent spots 
across the middle, a small oval spot just below base of subcostal fork, 
and a bifid spot (cut by the third median branch) upon disk, hyaline 
white; secondaries with a large spot (occupying the greater part of 
the wing) on abdominal margin hyaline white : expanse of wings 23 
millims. 

Calcutta (Dick,). Type, coll. F. Moore. 

Allied to 8, 

The female is browner than the male, aiid^ has the hyalioe spots 
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rather larger, especially the subcostal and discal spots of pri- 
maries, 

8, S- ELISA, n. sp. 

Allied to the preceding species, but with the wings much longer, only 
five (more or less oval) spots on primaries, one near the base, two 
transversely near the middle, and two on the disk of the wing ; frons 
snow-wdiite, abdominal yellow bands broad, lateral yellow^ spots as in 
S, lucina : expanse of wdngs 32 to 39 millims. 

Sarawak (IVallace). Four examples, B.M. 

9, S. ANNETTA, n. Sp, 

Syntomis atereus'l Walker (nec Cramer), Lep. Ilct. i. p. 128, n. 24 
(1-854). 

China {Lay 4* Bowring). Type, B.M. 

10, S. Atktnsonii, Moore. 

Ailed to the preceding and to S* imaon ; from the latter it dilFcis in its 
smaller size, blacker body and wings, the frons cream-coloured in- 
stead of yellow, the collar black instead of yellow j the primaries with 
a small subquadrate hyaline spot near the base, beyond this two large 
transverse central spots, only separated internally by the median ner- 
vure, and two large discal spots, each crossed by a black nervure, 
the upper one near its upper outer edge, the lower through the centre, 
marginal fringe creamy whitish near apex j secondaries with basal 
half hyaline, apical half black : expanse of wings 29 millims. 

Moulmeiu [Clerch]. B.M. 

I have compared our example with Mr, Moore’s type : the latter 
has no locality attached. 

IL S. AKTINA, n. sp. 

Allied to S. libera, smaller; frons white instead of yellow^; secondaries 
much more narrowly bordered with black ; hyaline spots of primaries 
all smaller, the three forming a patch upon median area much more 
distinctly separated by the black nervure and its first branch ; the di- 
vided central discal spot not touching the margin ; the subapical spot 
more completely divided, considerably smaller, placed halfway between 
the cell and apex : expanse of wdiigs 30 millims. 

Calcutta {Rothney), , Type, B.M. 

This is- a vei'y distinct little species. 

12. S. CUPREIPENNIS, n. sp. 

Nearly allied to 8. artwa and S. libera ; body chocolate-brown ; frons 
\vjth a creamy white spot ; collar, basal and fifth segments of abdo- 
men, and two lateral spots on the pectus golden yellow ; wings cupreous 
browm ; primaries with hvaliue areas as in 3. approrima^a, seconda- 
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rifs hyaiiae- white with the costal and outer margins cupreous-brown ; 
abdominal edge yellowish : expanse of wings 31 millims. 

Calcutta {Dick.). Type, Coll. F. Moore. _ 

Easily distingiiislicd from its allies by its copper-brown tint. 

13. S. MARINA, n. sp. 

Allied to S. ■mialihmnch smaller, body entirely dark bronzy green, tarsi 
white at base : wings purple, greenish at base ; primaries without a 
subbasal hyaline spot, the remaining hve spots arranged as in S. na- 
taliit secondaries with a hyaline spot on the abdominal margin near 
the base, and a second rounded spot between the median nervules : 
expanse of wings 26 millims. 

Congo {Richardson). Three, examples, B.M, 

Mixed up by Mr. Walker with examples of 8. nostdis. 

14. S. JOHANNA, n, sp. 

Allied to S. more purplish in tint j the three abdominal bars more 

slender, and yellow instead of scarlet; no spot at base of abdomen; 
hyaline spots enlarged, especially the lower spot of the central pair, 
which almost touches the subbasal spot ; pectus with a cream-coloured 
instead of a scarlet lateral spot : expanse of wings 33 millims. 

Knysna (Trimen). Type, B.M. 

15. S. ANNA, n. sp. (an prmc. var. ?). 

Nearly allied to S. cerbera, males more pxir})le in tint; hyaline wing- 
spots the same in every respect; bauds on abdomen and the spot at 
base, as also the spot on ])ectiis, orange in the male, yellow in the 
female (not scarlet) : expanse of wings 29 to 34 millims. 

Knysna {Tnmen), Typo, B.M. 

I think it quite likely that tliis is only a variation of the prece- 
ding species. 

16. S. A,LiciA, n. sp. 

Allied to S. cerbera^ but larger, the wings narrower; the bands on the 
abdomen orange, two large lateral spots on tlie pectus ; the hyaline 
'wing-spots noticeably smaller, the two central spots of primaries more 
widely diverging : expaxisc of wings 37 to 39 millims. 

Abyssinia (h/arm). Type, B.M. 

If. S. TOMA SIN A, n. sp. 

Allied to 3. cerbera, much smaller, scarlet abdominal bands broader ; 
hyaline spots considerably smaller, and consequently well separated ; 
pectoral scarlet spot large ; base of tarsi distindly white : exj>jmse of 
wings 24 to 28 millims. 

Sierra Leone {Foxcrofi). Six spcidmens. , Type, B.M. 
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18. S. FRANCISCA, n. sp. 

5 . Allied to (S’, cerbera, larger; liyaline spots very small, nearly as in 
S. ereusa^ but tlie secoiulaxdes with a large oval spot near the base 
between the cell and abdominal raargin : expanse of wings 39 
miliims. 

Sierra Leone {Foaccrofl). Type, B.M. 

We have two examples of this species in the collection ; it is 
prQbahi}^ the western representative of cerhera^ although (ex» 
ceptiug ill the banding of the abdomen) it more nearly resembles 
8. creusa. 

As an instance of the strong sexual instincts of this family, it 
may be mentioned that the t^'pe of this species was taken m 
aojmld with a male of Tascia insfriscla, Walker, which led the col- 
lector to suppose them to be sexes of one species ; it is not, how- 
ever, at all an uncommon occurrence in tins family to find two 
males coupled together. 

19. S. FANTASIA, n. sp. 

Closely allied to S. cerherai but the three diseal hyalioe sjxots of prima- 
ries united by the introduction of a fourth spot between them, so that 
together they form a quadrifid hyaline band j the central spots also 
more divergent, the lower one being lengthened at each end and ex- 
tending transversely beyond the submedian nervure; basal spot longer: 
expanse of wings 36 miliims. 

Cape of Good Hope {Drege), Type, B.M. 

Perhaps a curious aberration of>S'. oerbera^ tending towards the 
8. 'pewtoUm group. 

20. S. MONTANA, n, sp. 

Closely allied to S, iatreiUii, but with all the hyaline spots, excepting 
the two nearest to apex of primaries, much enlarged, giving it much 
the appearance of S, thelebus : expanse of wings 40 miliims. 

IndmiEllioU). Type, B.Bf. 

Bifiers from A tJielehus and S./eneatraia in having the subapi- 
cal spots of 8. creusa and 8, lafreillU : it is in Mr. Moore’s collec- 
tion from Bombay. 

21. S. MANDAEINIA, n. sp. 

Head black, frons with an orange spot; thorax black, with a large spot 
on prothorax and a smaller semicircular spot on metatborax orange ; 
abdomen orange, segxnents narrowly edged with black : primaries 
black, with six testaceous hyaline spots arranged as in B. thelebus ; 
secondaries black, with a large, rounded, orange-edged, testaceous, 
hyaline patch cut by the median nervure, its first branch, and the 
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submedian nervure ; pectus black, with two large lateral orange spots ^ 
abdomen orange, the segments rather broadly edged with black? 
anus black ; wings as above : expanse o wings 36 millims. 

Shanghai, China. Type, coll F. Moore. 

Biost nearly allied to 8. ilieleltis^ but easily distingiiisliecl by its 
black head, the broader black bands between the hyaline spots of 
primaries, and the smaller and more regular hyaline patch of se- 
condaries. The type was labelled as the B. fencstraia of Herrich- 
Schaffer ; this may be the ease, but it is quite distinct from the 
S.fenestrata of Drury. 

22. S. FLORINA, 11. Sp. 

Head yellow, eyes, basal four fifths of antennsc, ami a triangnlar centra! 
spot on the collar dark brown; thorax brown, with the teguhc and 
two large oval spots yellow ; abdomen yellow, banded with diocolatc- 
brown ; anus brown ; wings yellow at base ; primaries with basal half 
hyaline, veins and apical half chocolate-brown ; a bidd elongated spot 
beyond the cell yellow, and a hyaline w'hite spot, cut by the thin! 
median branch, upon the disk ; secondaries with the costal and outer 
margins brown ; a small oval subapical hyaline white spot : body 
below yellow banded with brown; wings as above : expanse of wings 
27 millims. 

Sarawak ( Type, B.M. 
xlllied to B. mntliomela and B. teiragomria^ but in some respects 
more like S.fenesirata. 

23. S.? MARELLA, n. Sp. 

Head wanting ; collar orange ; thorax brown ; abdomen orange banded 
with black (six bands), anus blackish brown : wings hyaline, with a 
tawny tint ; primaries with the margins, veins, apex, external angle, 
and an irregular band crossing end of cell from costa to external 
angle black-browm ; secondaries with outer margin rather hnnully 
black-brown : body below black-brown, narrowly banded with orange : 
expanse of wings 34 millims. 

Type, B.M'. 

Appears to be allied to B, deeorata and 8, pmtolim, but may 
])elong to the genus 

24, S. EMMA, n. sp* 

Head black; antemisc grey at the tips; collar yellow; thorax black- 
brown ; abdomen brown, with a broad basal yellow band, four slender 
yellow bands on central segments, a broad preanai testaceous band ; 
body below slaty black, pectus streaked with yellow ; a single yellow 
, abdominal band, being a continuation of the fourth slender baud of 
thC' upper surface: wimgs black- brown, with ' liyaliiie spots, almost 
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exactly as in S. tkelehus ; primaries with a small subqiiadrate spot at 
base I two slightly diverging large spots across the middles and two 
oa disk (the lower one bifid and touching the centre of outer margin), 
apex white-tipped secondaries hyaline, with the margins irregularly 
blaek-brown : expanse of wings 28 millims. 

China, Foo-choo-foo {Lay), Type, B.M. 

Most nearly allied to B, aperiens. 

It appears to me that the Syntominso would be most conveni- 
ently restricted (by the character of simple filiform antennae) to 
the genera Syntomis (including QoenocJiromia of Iliibner), Bttrla- 
eena^ Byhlisia, Melisa, aiidIVheZm (or Dysaiises); the African re- 
presentatives of the last-mentioned genus have pectinated antennm 
and the hind- wing neuration of Butomis ; JST. puella and gnatula 
may therefore be referred to the next subfamily under the generic 
name of Pseudonaclm, The following genus may he added : — 

Callitomes, nov. gen. PL XXYII. %. 1. 

Allied to Spiiomis, but antennm with fewer articulations, the latter 
more pronounced, and bearing minute hairs, but not serrated or 
pectinated j wings much broader, venation almost as in Up 
drusa, &'y^^to 7 noi(k% ii. sp. 

L Callitomis syntomoides, n. sp. 

Body blue-black ; abdomen with a spot at the base, and the fifth seg- 
ment orange j pectus with two lateral orange spots ; primaries dull 
dark greens an interno-median subhasaL dot, a large siibquadrate 
spot near the end of diseoidal cell, a transverse litura below it, and a 
small bifid spot crossing the base of the third median branch ochre* 
ous ; secondaries dull browm, discoccllidar region slightly greenish : 
wings below, brown ; primaries spotted as above ; secondaries witli 
two diffused ochreous spots near the base, one interno-median, the 
other abdominal ; expanse of wdngs 34 millims. 

Cashmere. Type, eoli. F. Moore. 

2. C. LKUCOSOMA, U, sp. 

Body ochreous, antennm and legs greenish black : wings dull semitrans- 
parent brown ; primaries with ochreous spots almost as in the prece- 
ding species ; secondaries with the base and the interno-median area 
from the origin of the first median 'branch to the base pale ochreous ; 
an ochreous spot on the first median interspace : below as above : 
expanse of wings 30 millims. 

Cashmere. Type, coll 'F. Moore, 

If the sexes of the Syntomina? wore subject to great differojices 
of colour, Ct leucommci might be the_fcjuale of the preceding spe- 
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cies ; but as iliis is not the case in any other instance with which 
I am ac(|iiaiiited, I do not think it at all probable. 

Subfamily TIIYEETIIsr.E. 

Antenna?, always more or less strongly pectinated^ more strongly 
in the males than in the females, nenration and coloration fi‘e- 
quently partaking of tbe character of the preceding subfamily ; 
anal segment of the males terminally slightly pilose. 

Genus Hr DR USA, Walker. 

This genus is most nearly allied to Stjntomis, tlie autcnn«a?. of 
the males in the typical group being armed with 3*ather short 
pectinations, and the females with mere serrations. 

1 . HyDRUSA CINGULATA, 11. sp. 

Nearly allied to H. anmiUtay but smaller, the heatl narrower, of a 
brighter orange colour, tbe crest more narrowly banded with orange ; 
primaries with the spot at end of cell smaller, narrower tlmii long, 
the subapieal spot bifid, much more elongated, the (fiscal bifid spot 
subtriangular, no pale tawny clot connecting the (fiscal and subapica 
spots; secondaries with the base more narrowly orange (the orange 
area only occupying the basal third of tbe wing), (fiscal oval spot 
smaller, less distinctly divided : body below brighter in colour, abdo* 
men banded with orange down to the anus ; wings below nearly as 
above; expanse of wings 37 miliims. 

Moreton Bay Type, B.M. 

The type of JL anmdata is in the Banksian cabinet, and agrees 
with an example which we have from Sidney. 

We have two examples, registered NT, E. coast of Australia,” 
which seem to bo referable to //. aingulaia. 

2. H. IIUMERALiS, n. sp. 

Allied to tbe preceding species, but smaller; licad onmgT, with a furcate 
spot on the crest ; thorax hlackish, teguhn orange ; abdomen orange, 
the segments cdginl with black ; primaries as in the preceding 
(iea; secondaries with the basal half pale orange, apical half black- 
browui, a large bifid snbapical pale orange spot scarcely soparatecl from 
the basal area ; wings below as above ; expanse 2.9 miliims. 

N. Australia {Elsey). Type, B.M. 

3. IL NIGRICEl’S, n. sp. 

Nearly allied to ff. minnlata^ same size and general appearance ; head 
entirely black above, frons orange ; thorax black, abdomen black nnr- 
rrwvly banded with orange ; wings black,, spotted with pale tawny 
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liyaline ; spots of ]>nmanes almost precisely as in H. a 7 imlata ; se- 
condaries with only the basal two fifths pale tawny, no black clot below 
origin of first median branch ; postcellnlar bifid spot very large ; ab- 
domen below having all the segments handed with orange as above ; 
wings as above : expanse 44 millhns. 

Hunter River {Macgillwray), Type, B.M. 

As this occurs almost at the same spot with S. anmilata, it is 
possible that it may be a cmboua modification of that species. 

4. H. INTKNSA, n. sp. 

Allied to the preceding, much smaller, wings narroiver, coloration alto- 
gether darker ; all the wing-spots deeper tawny and considerably 
smaller : expanse of wings 29 to 36 millims. 

Sidney (Lambert), Australia Macgillimay, Type, B.M. 

This is one of the most distinct-] ooking species of the S. annu- 
lata group ; we have seven specimens in the British Museum. 

5. H. I NS UI. A RTS, n. sp. 

Head deep orange, crest with a transverse brown line ; antennm black, 
greyish at the tips ; thorax black ; abdomen orange, with the anus 
and six transverse bars black ; wings black ; primaries with five orange 
spots arranged much as in H, hitensa, but smaller, opaque, the two 
below median nervure only separated by a slender brown streak,; the 
lower discal spot bifid ; secondaries with basal third, and a small spot 
above end of cell, deep orange : below as above : expanse of wings 35 
millims. 

Barnard Isles (Macgillwray), Type, B.M. 

This species is more nearly allied to the type Jf. hieolor of 
Walker than arc auy of the other species of this gx'oup. 

The ar raugemeut of the genera of Thyrretinm seems to be 
tomu, mpiioxu, Fsmidonaelia, Jsmmca, Ilydnim, PsicJiotoe, Tria- 
nura (n. gen.), Frocotes (n. geii.), Nolioptera (u. gen.), Thyrassia 
(n. gen.), Bcdatma, Artona, Bintlia, Tascia, Baluinca, Fhacusa, 
Thyretes, ? Apisa. The last-mentioned genus differs from the 
<,)thers in its more hairy body and longer palpi, winch, together 
witli its. pale greyish coloration, induced Walker to place it at 
t he end of the LiparidJB; but in all other respects it resembles 
Thyrefes. See also South- American genera {postea), 

Triakeura, n. gen. PL XXYIII. fig. 3. 

Nearly allied to IIydrum, h\xt oL once distinguished by the ar- 
.j-aiigemeut of the branches of the median nervure in secondaries, 
the third median (of Mydrum) having passed round to the disco- 
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cellular nervure, thus forming a radial nerviire and leaving only 
two true median branches. Type, T. suhaiiraia, "Walker. 

1. Trianeura SUBA0RATA = Glaucopis subaurata, IValher^ L* If. 
p. 149. 

Symtomis subaurata^, Walker, p, 1593. 

2. T. pRAVATA = Syntomis pravata, Moore. 

3. T. Mooebi, n. sp. 

Bark brown, an orange band at base of abdomen, and two orange 
lateral spots on pectus : primaries with a large spot within cell, a 
smaller oval spot below median nervure and between the hrst and 
second branches, and an elongate interno-median patch hyaline 
white ; two bifid discal spots, the upper one cut by the subcostal fork, 
the lower by the third median branch ; secondaries with a trifid (nearly 
central), hyaline white spot, resting upon the abdominal margin at 
its lower extremity : expanse of wings 22 millims. 

Bombay (two specimens). Type, coll F. Moore. 

This pretty little species differs from the other two in the genus 
in the angulated character of the discocell ular. It somewhat re- 
peats the colour-characters of Syntomis, 

G-emis PsiOHOTOE, Boisd. PL XXVIII. fig. 7, 

Allied to Hydrma ; head small, aiitcniue minutely serrated ; 
thorax aud abdomen broad, the latter hairy behind ; wing semi- 
hyaline, neuration almost as in. JSydmsa. Type, P. dmamelik 

1. PsicHOTOE Duvaucelii, Boisd. Zyy . pL 8. fig. 5 (1829). 

Body black, abdomen with a spot at base and the fifth segment orange- 
yellow 5 front of pectus below testaceous ; wings greyish hyaline, the 
veins, costm, and bases brown ; extx-eme outer marginal edge black ; 
expanse of wings 19 millims. 

Calcutta. Coll F. Moore. 

There is a large example of what I take to be this speeies in 
Mr. Moore’s collection from Beinde ; it is in the collection of tho 
British Museum, from Darjeeling, with ’Walker’s MS. name 
nigrita attached, 

2. P. INCIPIENS. 

Syntoeis incipiens, Walker, Lep. Bet. SuppL I p. 58 (186’4). 

S. India (Waihonse), Type, B.M. 

The' genus Tamim, Walker, placed by that author xiext 
ckotoe, seems cdosely allied to Frocru ', the antenn® are of the 
same construction. 
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Peo COTES, H. gen. PL XX VIII. fig. 1. 

Wings narrow, cell of secondaries wide^ partially divided by a 
recurrent nervure ; one radial ; discocellulars forming a conti- 
nuous concave angular line, and equal in length ; second median 
branch trifurcate, the forks emitted from its lower margin at re- 
gular intervals, thus dividing it into three almost equal lengths. 
Type, P. diminuia, Walker. 

]. pROCOTES DIMINUTA, Walker =: Euchromia (Endera) dimiouta, 
Walker, L. H. p. 230. 

Syntorois dimiimta. Walker^ L c. p. 1592. 

XoTiopTERA, n. gen. PI. XXVIII. fig. 2. 

"Wings moderately broad, cell of secondaries wide, partially di- 
vided by a recurrent nervure emitted from the middle of the 
lower discocellular ; one true radial, the lower radial being placed 
at tlie end of the median nervure, thus forming a fourth median 
branch ; upper discocellular short, oblique, lower twice as long, 
angulated in the middle, the two together forming a zigzag line. 
Type, iV dolosa, Walker. 

1. Notioptera DOLOSA=sSyiitomis dolosa, Walker, Lep, Bet, p. 1594, 

2. N.? GLAUCOPOiDES=S. glaucopoklcs, Walker, Lep. Met. Suppl. 
p. 69. 

3. N. STRiGosA = S. strigosa. Walker, Lep. Het. Suppl. p. 69. 

4. N. ? EXPANSA=S. expansa, Walker, Lep. Het. Suppl. p. 73. 

Tkyrassia, n. gen. PL XXVIII. fig. 6. 

Nearly allied to the preceding, but with not only the lower 
radial but also the third median branch emitted near together 
from the lower discocellular ; the continuous line of the disco- 
cellnlars also less zigzag. Type T. mhcordata, Walker. 

1. Thyrassia suBCORDATA=Syntoinis subcoi*tlata,l'F'a?icer, Lep. Het. 
p. 132. 

BAiiATiEA, Walker, 

1, Balat^eA jegerioides. Walker, Lep. Het. Suppl. L p. 110 (1864). 
Northern China. Type, B.M. 

I rather doubt the propriety of separating this genus from 
tbe next; for though slightly diferent in coloration, its large- 
palpi seem to be its chief structural distinction ; the pattern of 
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the wiags iw very similar: botli sexes are in Mr, M.oore’s coilee- 
tion from N'orth China. T think Mhtijphido^Hailiit ot 

Felder is the same species. 

G-eniis Aiitok-a, JValker* PL XXVIII. hg 14. 

Secondaries witli two subcostal and three median bran dies ; a iine 
radial nervure equally dividing the discocellulars and recurrent 
within the cell to near the base of the median nervure ; the disco- 
eelkilars together forming a distinct angle; connecting alary 
bristle very long: antenna) of male strongly pectinated, of 
female filiform, flattened boloAV, and rather thick, -with the 
apical segments attenuated and ending iu a species of davus. 

1. Artona BisciviTTA, Walter, Lep. Eet. ii. p. 140, n. 1 (1854). 

N. India (Stepheyis), Type, B.M. 

In Mr. Moore’s collection from vS. India, 

2. A. ZEBRAICA, n. sp. 

Size of the preceding species, but nearly allied to A, Walkeri ; from the 
latter it chiefly differs iu its smaller size, the paler colour and smaller 
size of all the yellow spots and patches on the wings, and tlie yellow 
bands and streaks on the body, and the triangular form of the abdo- 
minal bands : the abdomen of the male below is nearly wliite : ex- 
panse of wings IG to 20 miliims. 

Aimorah {Boys), Massuri {Leadbeater), N. India (Reid), Type, B.M. 

3. A. Walkeri. 

Syntomis Walkeri, Moore, P.Z. S. pL 60. fig. 10 ('1850). 
i>¥-Java, ' ' Type, B.AL 

4. A. NIClRESCExXS, n. sp. 

cf . Closely allied to the preceding species, same size, ami nearly the sunu^ 
pattern, but almost black, with the yellow markings very ]>akj ; tln^ 
spots on primaries rather larger, and the streaks of Kt'comlaries united, 
semitianspareiit iu front; also a yellow and hyaline-while spot upon 
the costal margin : expan.se of wings, 22 milUms. 

Punjab, hills. ' Type, coll F. M'oore. 

Easily recognized, from the dark gromuhcolour of the body and 
■wings and the very slender pale bands on the abdomen. 

5. A. PULViDA, n. sp. 

Like a small edition of /i. Walken, but easily distinguished by the 
coloration of the abdomen, which is ochreous, with a black spot on 
eadi side at base and anal extremity : it also diff^u*siu having the sub- 
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apical spots of primaries united into a single large reiiifonn spot : 
expanse of wings 21 miliims. 

Moulmein {Clerck). Type, B.M. 

6. A, HAlNANAj n. S|). 

5 . Nearly allied to A, Walkeri, but the segments of the abdomen not 
edged with black ^ the usual subterminal black bar : expanse of wings 
24 inillims. 

Hainan, China {Swinlme), Type, coil. F. Moore. 

Doubtless a local form of A, Walker i. 

7. A. CONFUSA, n.sp. 

Syntomis Hubneri (part,), Walker (wee Boisd.), Lep. Met. i, p. 125. 
n. 1.9 (1854). 

5 . Nearly allied to A, Walkeri, but the abdomen ochreous^ with a broad 
terminal black band ^ anus fringed with ochreous hairs ; spots towards 
apex of primaries connected, forming a large reniform spot, as in A, 
fidvida ; secondaries sometimes without the subcostal black dash : 
expanse of wings 25 to 27 miliims. 

North India (James). Type, B.M. 

The type of this species bears a label m Mr. Walker’s haiid- 
writing with the name ^'Iluhneri ” inscribed thereon j the descrip- 
tion (in Lep. Het.) does not, however, quite agree with it. A. 
confma is very like A, liaincma. 

Genus Bintua, Walker, 

1. Bintha gracilis, Walker, Lep. Het. SuppL i. p. 127 (1864). 
Japan (Fort me). Type, B.M. 


Genus Tascia, Walker. 

1. Tascia FiNALis=:Euchromia (Aelytia) fhmlis. Walker, L. H. i. 
}}. 245. 

T. clirysotelus, Walker, Lep, Het. vil, p. 1600. 

Port Natal (Gueinzms). Types, B.M. 

2. T, viRESCEiss, n. sp, 

Body dull dark green, witli a lateral row of metallic green dots termi- 
nating in a carmine dot 5 anal segments orange, black at the sides : 
wings dark silky green ; primaries with a large oval hyaline-white 
spot within the end of cell ; a second large bihd white spot cut by 
the first median branch ; a metallic dot at the base secondaries with 
a large hValine-white spot on the abdominal area : body below dark 
green, with a lateral row of metallic green dots terminating as above 
in a carmine dot : wings dark shining green, fringe purple ; prima- 
ries with basal half purplish brown : .secondaries witli two subcostal 
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metallic green spots, one near the base, the other just beyoiiil the 
middle of the wing 5 otherwise as above : expanse of wings 35 
millims. 

Port Natal {Guemzius), TypCj B.M* 

Allied to the preceding species, but very distinct. 

3. T. PULCHRA, n. sp. 

Body dull dark brown; crest, apex of antennse, back of the eyes and 
collar, metallic steel-blue ; second and third segments metallic green 
at the sides, below which all the segments have a line of carmine ; 
wings dark brown, primaries with a quadrifid, slightly ta])ering, hya- 
line-white postmedian band or spot; secondaries hyaline-white at 
base ; discoidal spot and a spot below centre of median nervure bright 
metallic blue : below dark dull brown, frons and thorax spotted with 
steel-blue ; primaries with a dash of metallic blue in the cell ; secon- 
daries with basi-costal area and a subcostal spot beyond the middle 
metallic green 5 the hyaline abdominal area edged with blue ; anal 
angle greenish : otherwise as above ; expanse of wings 28 millims. 

Congo (Curror), Type, B.M. 

4. T. INSTRUCT A =Euchromia (Amycles) instructa, Walker, Lep. Met, i, 
p. 254. 

Sierra Leone (Blorgan), Type, B.M. 

5. T. cuPREA = Syntomis cuprea, Walker, hep. Het. vii. p. 1596. 

India. 

There is a species allied to this in Mr. Moore’s collection. 

6 . T. auADRicoLOR = Syntomis quadricolor, Walker, Lep. Het. vii. 
p. 1696. 

India. 

I have seen this species in Mr. Moore’s collection. 

Genus Salitoca, Walker. PI. XXVIII fig, 17. ‘ 

1, Saliunca THQRACiCA==:TipulodesP thoracica, fValker, Lep. Bet. 
vii. p. 1626. 

S. thoracica. Walker, Lep. Het, !Suppl, L p. 108. 

Sierra Leone {Foxcrofi), Africa {Milne). Types, B.M, 

The examples placed by Walker under Tipulodes and Salimica 
were described independently of each other. 

2. S, STYX=Zyg 8 ena styx, Fahrmus, Sp, Ins, ii. p. 166. n. 52. ' 

Africa. Coll Banks. 

Closely allied to the , preceding species. It lias no connexion 

whatever with the species referred to it by Walker. 
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3. S. AURIFRONS, Walker, Lep. Hef. Suppl. i. p. 10.9 flRfH). 

Sierra Leone (Fowcroft). Type, B3X. 

One of tlie iiiost beautifLil of tlie Zygainkla?. 

G-enus Pmacusa, TVall'er. PI. XXYIII. fig. 15. 

1. Phacusa TENEBRoSA = Glaucopis fPbaensa) tenehrosa, Walker^ 
Lep, Het. i. p. 150. 

Syntomis tenebrosa. Walker, Lep. Het, vii. p. 1592. 

Tiulia (Stevens), Type, B.M. 

2. P, Crawfuiidi=: Syntomis Crawfurdi, Moore, P, Z. S. 1859, pi. 60. 
fig. 11. 

Java (Horsfield), Type, B.M. 

G-eiius Thyrete.s, Boisduml. PL XXYIII. fig. 11. 

1, Thyretes hi ppoter == Sphinx hippotes. Cramer, Pa]). Exot. iii. 
pi. 286. f. A. 

Pape of Good no]')e. cX? ?5 B.M. 

2. T. CAFFRA, Waliengren, Kongl, Svenska. Veteihsk, Akad, Handl. v. 

p. 11. 

South Africa. 

Eather smaller in both sexes than the ])rececling species. 

S, T, MONTANA, Boisd, Voy. de Deleg, ii.. p. 59/? ei Walk7igreni 
op, cit. 

East Caffraria, 

4. T. Monteieoi, n. sp. 

Body ochre yellow, eyes, antennae, centre of dorsum, and edges of ab- 
dominal segments black-brown, a line down each side of the abdomen 
of the same colour : wings dark brown ; a testaceous hyaline band 
from centre of inner margin, round lower edge of cell, to lower radial 
nervure, cut by the median branches into four unequal parts ; a .semi- 
circular spot of the same colour within the emi of the cell, and another 
oval spot near apex ; secondaries with the basal half irregularly testa- 
ceous hyfilinc j an oval bifid tlisco-submarginal spot of the same colour, 
cut by the third median nervure : below nearly as above : expanse of 
wings 30 minims. 

Aiiibriz (Monteiro). Type, B.M. 

A very pretty little species. 

Grenus Apis a, Walker. 

1. Apisa canescens. Walker, Lep, Het. iv. p. 917, u. 1 (1855). 

South Africa (Argent). B.M. 

LINN. JOUET5I.-— ZOOLOf-IY, YOL. XTt. 26 
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As I liave already saidjifeel soinewliat uncertain as to tlie posi- 
tion. of tills genus, although I believe it to be allied to Thjreies, 

Subhimily PHAUDINvE 

The genera FJiatcda, Odozmia^ and a new genus from Japaiit 
will, I think, form a distinct subfamily ; I shall not, however, go 
into this group in the present paper, excepting to enumerate the 
species of FJiauda : — -I. F.Jlammcms, Wlk. ; 2. F. Fortiuiel, IL-Sch. 
(triadtim, Walk.) 5 d. P. maJiisa, Moore ; 4. F.stwmfrensk,^!^. 
5. P. tenoeipemis, Wlk. 

The following genera would, I tliiiik, be best referred to the 
Tiiyretinm as an American subgroup : they all have the ])riinarics 
opaque, and have six nervures branching from the discoidal cell 
of secondaries, two subcostal brandies, one radial, and three me- 
dian, the latter four following at about equal distances from each 
other ; one genus, Aglaope of Walker (nec Latreille), Sarrmna 
of Packard, has radiating terminal brushes to the abdomen in the 
male, and a very slender body. 

Grenus Urodijs, JB[emcli-Bcliq(fer. 

1. Urodus monura, HerrichSchiiffers Auss. Schmetf. i. fig. 219t. 

Par4 (Bates). B.M. 

2. U. XYLOPHILA, Herrieh-Schdffer, Aiiss. Bcfimett. i. fig. 220. 

Venezuela. 

I am doubtful as to this species being congeneric with the 
type. 

Genus Pa^ipa, Walker (restricted). PL XXVIII. fig. 13. 

1. Pam FA MYSTiCA=Euchroraia (Pampa) mystica. Walker, hep. Hei. 
i. p. 239. 

Honduras (Bijson). Type, B.M'. 

2. P. iNVAiiiAss=EuehroTnia (Farapa) 'invaria, Walker, hep. llet\ i, 
p. 240. 

Santarem (Bates). Type, B.M. 

Genus HAimisi^rA, Faclartl PL XXVIII. fig. 5. 

Aglaope, Walker (nec Latreille.). 

I. Habrisina Amebicanass A glaope Bedsd.m Griff. An. 

Kingd. 

Georgia (F. Bouhleday), B.M. 

Wings rather narrow and elongated, antenna filiform or pectinated, 
t Abdomen terminating in long radiating hairs. 
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2. IL FULVINOTA, 11. sp. 

5 . Closely allied to H. americana^ but larger, with a conical fulToiis 
spot at end of cell in primaries ; the collar only fulvous at tlie sides ? 
the abdomen greenish, with the basal segments margined laterally 
with fulvous : expanse of wings 31 millims. 

Espiritu Santo (Higgins), Type, B.M. 

The following genus appears to me to belong to the iEgeriiche, 
or at any rate Walker’s species. Felder’s may be a Jlrodus^ but 
is, I think, congeneric with Walker’s. 

Greniis PoLTPHLEBtA, Felder. 

1. PoLYPHLEBiA ATYCHioTDES, Felder, Relse de Nov. Lep. iv. pL 
102. tig. 38. 

2. PoLYPHLEBiA? BUP RESTOIDES = Aclvtia biiprestoides, Walker, 
hep. Het. SuppL i. p. 101. 

Para (Bate.s). Type B.M 

Subfamily EUGilEOMIIN.E. 

Antennae of males pectinated, secondaries with the cell termi- 
nating at each extremity in a simple forlc, that is to satr, the sub- 
costal and median nerviires each terminate in two branches diver- 
ging from one point 

Section a. Wings opaque. 

Group a. a. First median branch in secondaries for k’ed at its outer extre- 
mity, anal valves of males expanded and prominent. 

0*enus BMPYitETJMA, Ilillner. PL XXVIIT. fig. 19. 

1, Empyebuma lichas, Fabric. 

Haiti, Cuba., Honduras. B.M. 

2. E. PUGIONE, Linn. 

Jamaica. B.M* 

Group a. b. First median branch in secondaries simple, anal valves of 
male normal. 

Genus Histioea, Wallcer. PL XXYIII. hg. 31* 

Abdomen with basal cream- cotoured band. 

!. Histioea cepheus, Cramer. 

Venezuela. B.M» 

* Fsenda.spke?w2yte7'a, is an exception ; for here the branches of the median 

uervure are emitted normally, although the first branch is absent, leaving only 
two. 

26 * 
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2. IL Meldol/E;, n. sp. 

II. liellatrix, var., Walker, Lep, Het. i. p. 21S (1854). 

Differs from H. bellatriiv (the type of which is an ahnormality) in the 
presence of three (instead of one) red streaks parallel to the inner 
margin of primaries:, the postmedian testaceous band converted into 
three or four spots forming a tapering series towards costa, the red 
costal streak continued nearly to apex, the red markings of seconda- 
ries more contracted, the lateral metallic green spots on the abdomen 
larger : expanse of wings 52 to G7 millims. 

Trinidad, colL Meldolaj Venezuela {Th/son Becker). B.M. 

3. H. BELLATRix, Walker, 

Venezuela. Type, B.M. 

4. TL CoLOMBi.E, n. sp. 

Primaries as in H. hellatrix, excepting that the postmedian band is 
yellower and twice as broad ^ secondaries with the red spot smaller 
and separated from the interno-xnedian red patch, almost as in H, 
cepkeus, the creamy abdominal patch smaller : expanse of wings GB 
miiliins. 

New' Granada {Stevens), Type, B.M. 

■mi Abdomen without a basal cream-oolonred hand. 

5 . H. AMAZOXICA, 11. sp. 

Allied to the preceding, but the postmedian band more oblique aiul 
slightly narrower, the spot at end of cell smaller, the red streaks on 
costal and internal areoles more slender and less distinct, the red spot 
of secondaries narrower and distinctly trliid j no red streak on interno- 
median area, and no internal creamy streak ; the pterygodes entirely 
black ; the alidomen without a cream-coloured hand : expanse of 
wings 59 to 72 millims. 

Ega and Villa Nova {Bates).j Eastern Peru {Beg and). Type, B.M. 

Allied to K, proserpina, but the primaries of the IL hellatrix 

type. 

6. H. IXFERIORIS, n. sp. 

Primaries as in H. amazonica, excepting that the creamy spot in the cell 
is larger; secondaries with the scarlet streak reduced to two or three 
little spots, as in H, proserpina : expanse of wings 6‘2 to 6’6' millims. 

Lower Amazons {J'Vaiiaee). Type, B.M. 

Perhaps a variety of the preceding, but certainly intermediate 
in character between it and AT. proserpina. 


7 * H. PROSERPINA, 
Brazil, 


B.M, 
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8. i-L PAULINA, Walker. 

St. Paul. 'Type, B.M. 

hi this last species the secondaries are entirelj black. 

G-enus Euchhomia'*, Iliihner. PL XXVIII. fig. 20. 

Bpionijms. Phalanna, Hira, Glaucopis {part.), Eregella, Hip- 
poia {pa7^t.). 

1. Euchrohia LETHE, FfitS'Wc. = Euchromia (Hira) letlie. Walker ^ 

L. H. p. 221. 

Natal, Cape, Madagascar. B.M. 

The Bpliinic emnolplios of Cramer and Glaucopns JPolleiii and 
formosa of Boisdaval are synonymous with the above species. 

2. E. SPERCHius, Cm?ier= Eucliromia (Hira) sperchms, tF«i!/cer, L. H. 

p. 220. 

Congo, Angola, and Sierra Leone. B.M. 

This is doubtless the western and south-western represent- 
tative of Ah letlie. 

3. E. iNTERSTANS = Euchromia (Hira) intersfcaus. Walker ^ L. H. 

p. 221. 

Ashanti. Type, B.M. 

This species appears to be restricted to Ashanti, the form 
from Sieri’a Leone being distinct. 

4. E. LEON IS, 11. sp. 

Smaller and more briglitl}’' coloured than B. interstans^ the metallic 
spots being all brilliant green, and the yellow spots on the wings 
more golden in tint; primaries with the large, basal, bifid, yellow 
patch larger and more oblique, postmedian quadrifid band slightly 
narrower ; basal yellow spot of secondaries more distinct : expanse of 
wings 45 milUms. 

Sierra Leone {Foxcroft 4' Morgan). Type, B.M. 

Mr. Walker, as in many otlier instances, enumerated the ex- 
amples of this species first, under M. inierstmu ; they, however, 
represent his var. /3. 

5. E. lioRSFiELDii = Phalanna Horsfieldii, Moore, P. Z. S. 1859, p. 200. 

Java (IJorsfield}. Type, B.M, 

6. E.'- MADAGASCAKIENSIS 5=^ Glaucopis madagascariensi Sj, BoiscL 
Madag. 

Madagascar. 


E. spercliinf’, Cr. 
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7 . E. A1''K1CA.\'A., li. Sp* 

ELiciiroiiiia (Mira) madaj^-a«carieiisiK, Walkm' (iiec Boischwal)^ Lep. 
HeL i. p. '22'J, u. 29 (185-4). 

Allied to .E. EomjhldiB fi‘om wluch it cliicfly differs as follows Second 
pule baiul of abdomen scarlet above instead of buff; primaries with 
basal liaif of vdxig golden yellow, red at base, not impinged iipou by 
black projections from the subcostal or siibmediaii iiervures ; post- 
median quadriiid band or s])ot narrower and golden yellow ; seconda- 
ries golden yellow, with a broader apical black border ; abdominal 
margiii not throwing out a black projection to end of cell, as in 'E. 
Horsjielf'ilk base reddish instead of whitish : expanse of wings 44 to 
52 iniilim-i. 

Natal {Giielfisiiis d' Beclcer)^ Zoolu {Angas). Type, B.IVL 

This species is entirely distinct from JE. maclagascariensis. 

8. E. CEL'EBEXSiS, 11, sp. 

Allied to E. polgnienUi but differing as follows -reddish instead of white 
spots on the shoulder -'q basal band of abdomen cream-coloured above 
instead of scarlet, blue bands of abdomen becoming snow-white at the 
sides, the double scarlet band broadly margined with white on both 
sides below; primaries with the siibbasal ochreous spot widely sepa- 
rated from the central baud, and the large subapical ochreous patch 
narrower and divide<lin the centre by a black line : expanse of wings 
49 miliims. 

Celebes (JVaUace). Three specimens, B.M. 

A very distinct and beautiful species. 

9. E. P 0 LYMRNA = Sphinx polymena, Linn. S. N. ii. p. 806. 

North India, Oaiiara, South India, Ceylon. B.M, 

10. E. fRATERNA, B. Sp. 

Gloscdy allied to the preceding, but the blue bands on abdomen obsoles- 
cent ; the sixth segment (succeeding the two scarlet bands) edged 
with scarlet instead of blue ; expanse of wings 4/ miliims. 

Moulmein (Clerck). Type, B.M, 

11. E. OBIEjNTALIS, 11 , sp. 

Allied to E, 'pohjineiia, but the spots on the shoulders reddisli, the blue 
hands obsolescent, the fourth, fffth, and sixth segments of the abdo- 
men entirely scarlet, and the seventh segment edged i)ehind with 
scarlet : expanse <'£ wings 47 miliims. 

North India (Ja'mes), Type, B.M, 

1 2, E. LAURA, u. sp. 

Allied to E. polgmeua, but the spots on the shoulders blue, the blue 
bauds dull, the fourth, fifth, and sixth .segments of the abdomen en- 
^ This is, however, occasionally the case in E, polr/mem" 
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tirely scarlet, the seventh segment black; ochreous spots on basal 
area of wings obsolescent : exjianse of wings 4B millims. 

East India {Argent). Type, B.M, 

13. E. SIAMENSIS, n. sp. 

Allied t^‘ E, jwhjmena, but the fourth, fifth, sixth, and seventh segments 
scarlet ; anus blue-black : expanse of wings 46 millims. 

Siam (Bowring). Type, B.M. 

14. E. SEMiLUNA = Euchroraia (Fregella) semiluna, Walker, L. H. 

p. 272. 

? Type, B.M. 

15. E. THELEBAS= Sphinx thelebas, Cramer, Fap. Exol. pi. 150. 

N.E. coast of Australia. B.M. 

Perhaps a variety of JS. ganimede ; Cramer’s locality is (almost 

certainly) incorrect. 

16. E. isis=Glaucopis isis, Boisdaval, Astrolabe, p. 193. 

Oceania. 

17. E. GANYMEDE = Giaucopis ganymede, DoiibL Lorfs Disc. App. 
pi. 3. 

Australia (Dring ^c,), Lizard Island (Macgillwray) . B.M. 

18. E. IRUS=: Sphinx inis, Cramer, Fap, Bsoot. pL 368. 

Ceram, Dorey, Gilolo, and Celebes {Wallace). B.M. 

The G, iritis (sic) of Boisduval is identical with this species. 

19. E. ccELiPENNis=Hira coelipennis. Walker, L. H. BuppL p. 99. 

Amboina {Type). B.M. 

This may, I think, be the G. hoiirica of Boisduval. 

20. E. CENONE, n. sp. 

Allied to B. arnica, but the collar scarlet instead of metallic green, the 
shoulders yellow instead of green, the basal segment of the abdomen 
yellow instead of creamy white, the second segment with a yellow lateral 
spot, the third with a scarlet lateral spot, the fourth and fifth above 
(and the third to fifth below) broadly banded with scarlet, the sixth, 
seventh, and anus green behind; wings black with hyaline white 
spots, as in arnica, but broader : expanse of wings 44 millims. 

Solomon Islands (Denham). ' Type, B.M. 

We have two examples of this beautiful species in bad' con- 
dition. 


21. E, A.RiJiGA=Hira arnica, Walker, hep. Met, Suppl, i. p. 98. 

Aru (Wallace). Type, B.M. 
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22. K, RuiiiiiuoLLis = Hira mbricollis, JFcMer, hep. HeL Supply 
[L 99, 

Aneiteimij New iiebrkles, lypc, B.M. 

Genus EuhotAj JValker, 

1. Eueota prcTA=Euriita pictula^, IFalker, L. H. i. p. 181=picta, 
H.-Sch 

Venezuela. B.M. 

2. E. HERRicHii=:Glaiicopis sericaria, H.-Sch. Aiiss. Sckrn. fig. 229. 
This is certainly distinct from the O, sericaria of Perty. 

Cfeiius Syntomeida, Harris. PI. XXVIII. lig. 16. 
Hippola, Wall'er. 

1. Syntomeida sericaria =G laucopis sericaria, 'Perty , Delect, pi, 
31. fig. 14. 

Minas. 

2. S. iiiSTRio = Glaucopis histrio, Guerin^ Ic. Reg, An, p. 502. 

Bolivia. 

3. S. ALBIFASCIATA, 11. sp. 

Nearl}* allied to S. melanthus, but smaller, and with all the spots on the 
thorax and bauds *on the abdomen creamy- white instead of scarlet ; 
expanse of wings 39 miilims. 

Honduras {Dyson). Type, B.M. 

4. S. MELANTiius=Sphmx melanthus, Cr. pL 248. fig- C. 

Nicaragua, Guatemala, Venezuela, B.M. 

5. S. iPOMCEiE=Glaucopis (f^yntomeida) ipoinocfc, Harris^ Descr, 
Sph, 

Georgia. 

This appears to be ignite distinct from N./twr. 

fi. S. FERox=Euchromia (Hippok) ferox. Walker, L, H. p. 223, 
Glaucopis euterpe, H.-Sch, Aassereiir Scim, fig. 430. 

'United States. Type, B.M. 

7* S. CAPisTRATA=Zyg£ena capistrata, Fabric, Sp. Ins, p, 165. 
Lsemodiaris selecta, H,-Sch. Aussereur Schm, fig. 256. 

Brazil, B.M, 

8. S.? EPiLAis=:Euchromia (Hira) epilais, Walker, L. H, p. 227. 
Honduras (Dyson). Type, B.M. 

.9. S.? TiNA = Eue}iromia(Ti|)ulodes) thia. Walker, hep, MetA. p. 233. 
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Splieiioptera Batesii, Felder ^ Reise der Nov, hep. tab. cii, fig. 35. 

Rio Grande (Becker). Type^ B.M. 

ClenuB Ehdera, Walker, 

L Endera vuLCANUS = Euchromia(En(lera) vulcanus, PValker, L. H, 

p. 228. 

Glaiicopis vulcanus, H,~Sch. Ausl. Sch7n. fig. 295 

Mexico. Type, B.M. 

2. E. SAULCYi = Glaucopis saulcyi, Gudrln, Ic. Reg.Anim, p. 502. 
Calonota? niveifascia. Walker, L. H. vii. p. 1628. 

Martinico {Gue'rln), ? B.M. 


O-eniLS Eupyea, Herrich-Sclidffhr, 

1. Eupyra principalis, Walker, hep. Het. Sappl. i. p. 97. 

Mexico. B.M. 

2. E. REGALis, H.-Sch, Aiisse^'eur. Schnett, i. pi. 13. fig. 57* 

Quito. 

Allied to tlie preceding species. 

3. E, XGNiTA, H.-Sch, Ausaereur. Schnett i. pi. 13. fig. 55. 

Euchromia (Chi^sociile) ignita. Walker, Lep. Ilet. i. p. 209. 

Venezuela” {Her rich- Scheejfer), Bogota (Isaacson), B.M. 

4. E. iMPEBiALis, H. Sch. Aussei'eur. Schnett. i. pL 13. fig. 54, 
Venezuela. 

5. E. PLORELLA=:CiuTSOcaie fiorella, Butler, Ami. Sf Mag. 4th S. xii. 
p. 227. 

Tluasampilla, Peru (Whitely), Type, B.M. 

Nearly allied to the preceding species, but much more bidlliant 
ill colour. 

6. E. PLEBEIA, Herrick- Schaffer, Aussei'eur. Schmett. i. pi. 13. fig. 56. 
Euchromia (Chrysocale) opulenta, Walker, Lep. Het. i. p. 210. 

*' Caracas” {Herrich-Schiiff'er), Venezuela (Dyson). BAL 

Grenus Tbichela, H.-ScJi, 

Euope, Walker, 

1. Trichela tolumensis, Berricli- Schaffer, Aussei^ewr. Schmett. i. 
pL 13. fig. 53. 

Euchromia (Enope) hirsuta, Walker, Lep, Het. i. p. 208. 

Bogota. 


B.M. 
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2. T. FEXESTEATA=Splims feucstrataj Dniry, 111. i. pi. 25. iig. .‘1 
Jamaica. 

I doubt tlie S, Jenestrata of vStoll being conspecific ; it seems to 
have rather the character of Frocalh/pta^ n. gen. 

The following genus -was restricted by Walker before Grote 
suggested S. thetis of Cramer as its type. 

Genus Calohotos, Iluhner. 

Section Autoohloris, Huhi. 

Mystrocneme, Il.-ScJt. 

1. Calonotos almon= Sphinx almon^ Cramer^ Pap. Ejcot, iii. pL 224. 
fig. F. 

Surinam. 

This is the type of Hubner’s Autochloi'is ; but 0. phlegmon is tlie 
type of Calonotos. 

2. C. GJSMiNATA = Mystrocneme geminata, ir(5fn'k7i-&Y7R>yer, Ausser- 
eur. Schmett. i. fig. 419. 

Eucliroinia (Calonotos) varipes, Walker^ L. H. i. p. 235. 

Para. B.M. 

I think the Calonota perspicua of Walker must be this species. 

Section Calonotos, Iliihn. 

Lsemocharis (part.), IL-Sch. 

3. G. FHLEGMON=Zygj]ena phlegmon, Fabrlcius, Sp. Ins. ii. p. 160, 

Para {Bates). B.M. 

I believe the 0. hiterriipia of Walker to be this species. 

4. C. N BXA = Laemocharis nexa, HcrT.-ScL Auss. Schm. fig. 254, 

Santarem and Villa Nova (Bates), Santa Marta (Bouchard). B.M. 

Section Sbkenobteea, Felder. 

Lamocharis (iJarsf.), IL-Beh. 

5. C. HELYMus= Zj^gsena hetymus, Sp. Ins, ii. p. 162, 

Glaucopis aterrima, Sepp, Ins. Swrin. pL 97. 

Bemerara. B.M. 

6. 0. SEEiCEA=L8emoeharis sericea, H.-(Sc7i. Auss. Schm, fig. 253. 

— ? B.M. 

7. C. TKiANGULiPBRA = Sphenoptera triangulifera, Felder, Nov. Reise, 
pi. di. fig. 34. 
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8. C. AURATA^iEuclivomia (Macrocneme) aurata, Walhei\ L» H, 
p. 250. 

Venezuela. Type, B.M. 

y. C. EACUS=Sphinx eacus, Cramer, Pap. Exot. iv. p. 357. 

Fseudomya errans, Uiibner, Verz. p. 124. 

Surinam ? 

10. C. NYCTEUS = Sphinx nycteus, Cramer, Pap, Exot. iv. pi. 325. 

•%. F. ^ 

Eucliromia (Hippola) apricans. Walker, L. H. i. p. 224, 

Venezuela (Becker). B.M. 

11. C. ? VESPA =Pseudophea vespa, H.^^Sch. Auss. Sehmett. fig. 426. 
Para. 

. Excepting in tlie form of the abdomen, this species has quite 
the aspect of a SpJie7ioptera. 

Greniis Amycles, IlerricJt-ScJidJ'er. PI XXVIII. fig. 18. 

1. Amycles TENEBROSA=Euchromia (Pampa) tenehrosa, Walker, 
L. H. i. p. 240. 

Para (Bates). Type, B.M. 

2* A. POSTICA = Pampa postica. Walker, L. H.vii.p. 1630. 

Santarem (Bates). Type, B.M. 

3. A. FLAViFASCiA, HerricJi- Schaffer, Aicss. Sehmett. fig. 231. 
Eucliromia (Pampa) aliena, Walker, Lep. Het. i. p. 241, n. 68. 

Para and Ega (Bates). B.M. 

Grenus Psolopteea, n. gen. 

Allied to Oalo7wios and Ami/cles ; difiers from the former in its 
more strongly plumose antennae, and from the latter in the 
branches of the subcostal and median nervures of secondaries not 
being emitted from a footstalk. Type, P. tJio^'aeim, Walker. 

1. PsoLOPTERA thobacica= E ucliromia (Autochloris) tlioracica, 
IValker, L. IL i. ]>. 243. 

Ega (Bates). * Type, B.M, 

2. P. LBUCOST{CTA=GIaucopis leucosticta, Hilbne7\ SammL L pL 69 

(1806). 

Para (Bates # Smith), Santarem (Bates). B.M‘. 
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G-euus vSaueita, BokdticaJ. 

1. Saueita CRA’'PTOLEUCA=Eucliromia (Pampa) cryptolciica, IFcfi/rfr, 

L. H. i. p. 239. 

Para (Bates), Type, B.M, 

2. S. c A f!SANDRA = Sphinx cassamlra, Linnams^ S. N.ii.p. 80(5. 

Venezuela (^Becher Dyson). B.M, 

This sp^ecies -was placed by Mr. Walker under Calofioios : it is, 

however, clearly distinct from that grop, and Dr. Eoisduval has 
done well in making a genus for its reception : in the general 
form and coloration of the body it resembles Felder's genus 
Tlommocera. 

Cxenus PsEunosPHuxoPTERA, n. gen. PL XXAMII. fig. 4. 

Closely resembiiiig Cedonotos (Section SpJienoptera), but easily 
separated by the neuration of secondaries, the two median 
branches not being emitted in the usual way from one point, 
inasmuch as the first branch leaves the iiervure before the end of 
the ceil, also in the siibeostais being placed upon a footstalk. Type 
Fsejidosplienopfera hasedis, AValker. 

1 . PsEUBOSPH ENOPTERA BASALis = Eucliromiu (Macrociicme) basalis, 
IValker, Lep. Ilet. i. p. 251. 

Ega (Bates). Type, B.M. 

A^’ery like C. m/oteus of Cramer. 

(xeiius IciioitiA, n. gen. PL XXAMII. fig, 0. 

Wings long and narrow ; nearly allied to Oalonotos ; but the 
branches of the median nervure in secondaries placed upon a 
long footstalk, and the lower discocellular receding. 

Type 1. (jmdriguMa. 

L IcHORiA auADRiGUTTA = Euchromm(Aclytia) quadrigutta, IValhr, 
L, H. i. p. 245. 

Mexico (Harkceg). Type, B.M. 

2, I. TiiiciNCTA = GIaiicopis tricineta, Herrkh-ScL Auss. Bcimieft, 

•fig. 300. 

Brazil. 


3, L? €ONCiSA = Eitchromia (Autochloris) coweisa, IValker^ Lcp. Het. i. 
p. 243. 

Pam (Bafes'l 'Pype, B.M. 
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Genus MACROCNsrirp, Iliihier. 

1. HACiiocNEME MAJA=Zyg?ena uiaja, Fabrlcius, Maut. Ins. ii. p. 106. 

Para [Smit/i Bates). B,M. 

2. M. LEUCosTiGMA = Glaacopis ieiicostigma, Perip, Delect, t)I. 31. 
fig. 11. 

Para (Bates), Iloiulnras and Venezuela (Dyson), B.M. 

3. M. FEEREA, n. sp. 

Nearly allied to the preceding species ; hut the .secondaries;, instead of 
being black above, are shining greenish steel-coiour, with a black 
border widest at apex ; the black spot towards base of primaries is 
less strongly defined ; expanse of wings 42 inillims. 

New Gvauada (C/ukireu), Espiritii Santo (Stevens). 

4. M. cuPREiFENNisj Walker, hep. Uet. vii. p. 1632. 

? (Chikb'en). Type, B.M. 

f). M. ESMERALDA, 11. Sp. 

Body blackisb-lirown, frons metallic blue, white on each side ; crest and 
hind margins of eyes blue-spotted, three metallic green spots on the 
thorax, abdomen with a dorsal streak and a lateral macular line of 
metallic green, also a lateral ventral streak of white, basal segment 
below green : primaries above metallic green, base, inner margin, and 
outer, margin dark brown, a black streak in the cell; secondaries 
blue-black : wings below dark brown, primaries with discoidal area 
metallic green; secondaries with costal area to second third of wing 
metallic green ; expanse of wings 31 raillims. 

Ega (Bates), T 3 .^pe, B.M. 

(), M. INDISTIXCTA, II. sp. 

Allied to the preceding species, but witb distinct white spots on the 
shoulders ; abdomen bronzy greenish, the metallic green streaks ill- 
defined ; lateral stripes of white spots below well defined, three basal 
segments below metallic green ; primaries with the brown border of 
outer margin broader : expanse of wings 3/ raillims. 

Para (Bates). TVpe, B.Bf. 

7. M. SPLENDIDA, 11, sp. 

Head and thorax black, frons white, bluish in the centre, collar spotted 
laterally with blue and white ; shoulders with a white spot ; thorax 
with three silvery bliu.sh spots in a. triangle, tno on meso- and one on 
metathorax ; abdomen metallic green, with brighter green dorsal and 
lateral stripes, basal segment black, with green dorsal stripe ; glan- 
dular drums greyish in front, metallic green behind ; palpi below 
fringed with white scales ; coxae and sides of femora white ; meta- 
thorax metallic green ; base of venter metallic green margined 
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beiiiiid by a seiiiicircular wliite zone, followed on the posterior seg- 
ments by a series of diamond-sliaped white dots ; wings belo’iv blaek ; 
primaries with median and diseoidal area metallic green, secondaries 
with basicostal area metallic green : expanse of wings 34 milliins. 

Santa Marta [Bouchard). Two examples, BJ'L 

Tills beautiful little species is allied to iff. rnttata^ but is very 
distinct. 

8 . M. viTTATA — Eucliromia (Macrocneme) vittata, Walker^ L. IL i. 
p. 249. 

Para (Bates). Type, B.M. 

9. M. oBscURA=Tipulodes ohsem-a, Wallemjren, Wien. Monatsschr. iv. 

p. 40. 

Ouayaquil. 

Genus OALiiiOABUs, Grote. 

This genus has been well defined by Grote, and contains the 
following species : — 1. O.pkmiijoes, Drury ; 2, O. punctata^ Guerin ; 
3. 0, pemiipes, Grote ; 4. C, tea^amis, Groie. 

Genus Mastigoceba (part.), Boisduval. 

1. Mastigocera cyanea, n. sp. 

Thorax black, with the inner and anterior margins of the tegnlm and 
t\To parallel longitudinal streaks on the prothorax speckled with bluish 
green scales ,* collar blue-green behind 5 head with twm white spots in 
front of the eyes ; antennae black, tipped with white ; anterior margin 
of the collar with two central white dots ; basal segment of abdomen 
black with four transverse white dots, other segments bronzy green, 
white lateral dots on the second and third segments ; wings above 
bright steel-blue ; primaries with a black oblique spot near base of 
internal area, apex and outer margin diffusely blackish i secondaries 
with costa brown, abdominal area, apex, and outer margin black : 
body beloiv black-brown, coxm wdiite-spottcd, legs stcel-biiie, the tufts 
of hind legs black, tipped with wdiite 5 primaries below with basal lialf 
steel-blue, apical half and inner margin black; secondaries steel-blue, 
the outer margin black : expanse of wdngs 42 millims. 

Brazil. Type, B.M. 

Although this species has the aspect of a Macromeme^ the tufting 
of the hind legs is that of Mastigocera. 

'2. M. pusiLLA, n. sp.!=Euchromia (Macrocneme) iEacus, Walker (nec 
Cramer)^ Lep. Het, i. p. 250. n. 86. 

Pam (Bates). Type„, B.M. 
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21/. ptisilla is of a smoky-black coloius the primaries ^Titli a central dif- 
fused bluish patch extending from near the base to beyond the cell ; 
the head and thorax are spotted with white ; and the abdomen is me- 
tallic bluG-green at the sides and on the basal segments below ; the 
last three or four segments are laterally margined below with wdiite ; 
the pectus is spotted with green : expanse of wings 28 millims. 

3. M. TARSALis = Horamia tarsalis, Walker, Lep, Het.\i\. p. 1633, 

? (Stevens). Type, B.M. 

4. M. CEDIPUS, Boisduml, Consid. Lep. Gnat. p. 81. 

Guatemala. 

5. M. CLAViPES, Boisduml, Consid. Lep. Gnat. p. 81. 

Mexico {Boisd.), Venezuela. 

6. M. TIBIALIS, n. sp. 

Head black, frons, palpi, and crest orange ; antennie black wdth orange 
tips ; pterygodes black -browm, margined in front and internally with 
orange ; collar black-brown, with a pale yellow dot at each side, and a 
third (divided) in the centre ; thorax dark purplish browm, with a 
paler line on each side, two orange liturse forming an imperfect semi- 
circle in front, and two orange dots behind; basal segment and drums 
of abdomen greyish browm internallT, bright ochreoiis externally, a 
central oblong brown-edged white spot at base ; other segments shi- 
ning slate-colour margined with orange, second segment wdiite laterally 
and below ; anus orange : wings dull rusty brown, secondaries with 
basal half dull orange ; wings below' paler, more orange in tint, espe- 
cially towards the base ; pectus dark brown with lateral white spots, 
legs orange, with the knees and proximal ends of the tibim black; ab- 
domen orange, third to fifth segments slate-coloured internally : ex- 
panse of wings 34 millims. 

II aiti ( Tmeedk). Type, B.M . 

Allied to M. claupes. 

Genus Hobama, Ruhner. 

L Horama incerta, Walker, Lep. Bet. vii. p. 162/. 

% {Milne). Type,B,M. 

This is sucli a bad example as to be almost unrecognizable. 

2. H. oiFFUSA, Grote, P. E. S. Bhil. 1866 , p. 181. 

Horamia {sic) pretellus, Herrich.-Sch. Corr.-Blatt Ue^ensb. p. 113 
(1866). 

Cuba. 
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3. H. PRETUS = Sphinx pretus, Cramer^ Pap. Esoi. ii. pi. 175. 

E, F. 

St. Thomas. B.M. 

4. II. Grotei^ 11 . sp. 

Very like II. p7'ehis, but longer in the wing anil miirli licenser in colour ; 
the head yellow, with a transverse black line on the crest; collar 
yellow, margined with black ; pterygodes plum -colour, margined 
with orange; thorax clay-coloured, smoky browui in front and behim.I; 
basal segment of abdomen purple in front, lemon-yellow behind; other 
segments dark clay-colour; second segment purplish opaline in front 
and at the sides, with a very slender yellowish hind margin ; third 
segiiieiit prde yellow at the sides behind; fourth to seventh very nar- 
rowly rosy at the sides; antemne deep clay coloured, with a black 
band just i)eyond the middle; outer half of primaries and secondaries 
dark clay-colour, basal area of primaries bright clay-colour ; wings 
below with basal area ochvaceous ; pectus blackish ; coxeb purplish, 
with a white margin ; trochanters bright yellow ; femora purplish slate- 
colour ; tibiffi and tarsi ochreous, last pair of tlbiic black at the proxi- 
mal extremity : ex|)ause of wings 44 miliims. 

Jamaica (Go&\s‘c). Two specimens, B.M. 

I have named this pretty species after my friend Augustus E. 
(j-rote, the well-known American Lepidopterist. 

Grenus OEcrNiA, Walker, 

1. Oecvnia CALCxVRATA = Eiichromia (Orcynia) calcarata, Walker, 
hep. Het, i. p, 274. 

Saiitarem (Bates). Type, B.M. 

This magnificent hornet-like species is evidently nearly allied 
to the gemis iJofama; it also has many characters in common 
with Limithrene : the wings are semi-opaque, so that it forms a 
good transition from tlie opaque-winged to iJie clear- winged 
group. 


Section b. Wiags trnmlneent, 

Genus ISANTURENB. Pi. 'XXVll. fig. 4. 

1. IsANTHRKNE coMPiLoiDES— Glaucopis (Isanthmic) pompiloblcs, 
Walker, hep. Met. i. p. 15(>. 

Guatemala (Stevens). Type, B.M, 

Before proceeding further with the species referred to Qiamopk^ 
I may as weB remark that not only is the Pabrician type of the 
genua doubtful, 1)ut the name Glmtco^is had already been used as 
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a geims of A ms twenty years before it was characterized as a 
group of Lepidopteroiis insects. 

2. I. FLAvicoRNis= Sphinx flavieornis, Fabricius, Mant, Ins. ii. 
p. 104. 

Glaiicopis (Isanthrene) vespoidesj Walker^ Lep. Met, p. 155. 

Villa Nova and Para {Bates), B.M* 

3. 1. usTRiNA, Hiibneri SammL Exot, figs. 493, 494. 

Brazil [Mornay <§' Becker), B.M. 

4. L iNCENDiARiA = Glaucopis inceiidiaria, Hiibnerf SamnU. pL 166. 

Glaiicopis (Isanthrene) fiavicornis^ Walker (jiec Fabr.)^ L. H. p. 155. 

5. America. B.M. 

5. I. MAXiMxV, n. sp. 

Nearly allied to J. incendiaria, but larger, with smaller yellow spots on 
the shoulders, only the first three segments of abdomen laterally 
spotted with yellow, dorsal bluish spots larger, ventral white spots 
rather smaller ; apical black area of primaries decidedly larger ; ex- 
panse- of w’ings 57 millims. 

Rio {J. P. G, Smith), Type, B.M. 

6. L PE RBOScn=: Glaiicopis perboscii, Gaerin^ Jc, Reg. Anim. p. 501. 

Campeachy Bay. 

7. I. BASIFEBA, Walker, Lep. Met, SvppL i. p. 36. 

Bogota.^ 

Seems allied to I incendiana. 

Genus Homieocera, IFgUct. PL XXVII. hg. B. 

1. HoMaaoCERA crass a, Felder, Reise der Nov. hep. iv. tab. cii. 
fig. 26. 

2. " H. jANSONis=Gyinnelia jansonis, Butler, hep, Exot, pL Ixi. 

fig. 17. 

Cartago, Costa Rica {Vati Patten), Type, B.M. 

3. H. Stretch n, n. sp. 

Body golden yellow, back of head black, enclosing two large metallic 
blue -green spots; aiitenum black ($ with a central yellow streak); 
collar with a black spot on each side j pterygodes with a black margin 
all round ; prothorax with two parallel clavate central black stripes 
enclosing metallic green spots in the elavus ; metathorax with two 
black-encircled metallic-green spots; hind margin of thorax black; 
basal segment of abdomen narrowly edged behind with black, other 
segments broadly margined behind with black, two metallic bhie- 
Lim, .JOUBN'.— 2500LOaY, TOIi. XII. 27 
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green spots on eacli segmental band j coxa? below with large elliptical 
metallic blue-green spots : segments of abdomen edged with brown 
in the male : wings pale yellowish hyaline, veins and outer margin 
black I apex of primaries and a triangular spot at anal angle of secon- 
daries black : expanse of wings 34 to 36 millims. 

Santa Martha [Botmhard). Type, B.M. 

I have named this very beautiful species after my friend and 
brother lepidopterist E. H. Stretch, .Esq., of San Eran cisco. 

4. H. REATA, n. sp. 

Allied to H. scintillans, but differing as follow^s : — all the yellow^ bands, 
spots, and other markings on the body replaced by rusty-red ones, 
the basal segments of the abdomen below sordid wdiite; apical black 
patch on primaries narrower, and border of outer margin rather wider : 
expanse of wings 36 millims. 

Santa Martha (Bouchard). Type, B.M. 

5. II. sciNTiLLANS^Lseraocham scintillans, Herr.-Sch. Auss. Schm. 
fig. 244. 

Glancopis (Pcecilosoma) fiavitarsis. Walker, L. H. i. p. 158. 

Venezuela (B^sou). B.M. 

6. H. GEMMiFERAs= Glancopis (Gymneiia) gemmifera; Wdker, Lcp. 
Het.i. p. 152. 

Venezuela (Dyaon). Type, B.M. 

7. H, MEL A 8= Sphinx melas, Cramer, Bap. Exot. i. pi. 45. f. G. 

Surinam. 

IValker’s var. ? does not belong to the genus. 

8. H. S ALVIN I, n. sp. 

Frons red-brown behind palpi, metallic green above; crest black ; back 
of head black, with two large metallic-green spots ; antennm black, 
encircled with whitish at their origin, collar metallic green ; ptery- 
godes black, with a broad internal metallic-green border ; thorax 
black, a large bifid green spot in front, and two similarly coloured 
spots behind. ; abdomen black, with a lateral decreasing series of me- 
tallic green interrupted bands, front margins of first tw'o or three seg- 
ments very narrowly edged with testaceous, anal segments deep 
orange: wings testaceous hyaline, veins black, primaries wdth base, a 
broad apical patch, the apical half of costa, outer and inner margins 
black, a bmd metallic green spot at base ; secondaries with the mar- 
gins and a spot at anal angle black ; body below black ; coxm and 
trochaiiicrs and the inner mai’gin of femora of front legs snow-wdiite, 
front margins of tibim and hind margins of femora of second and third 
pairs metallic green ; tarsi brown : abdomen with a broad semicircular 
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liasal white band j lateral metallic green spots ; anus orange : expanse 
of wings .38 millims. 

Obispo, Panama (Salvin), Type, B.M. 

A beautiful and very distinct species, somewhat resembling 
Blieia intensa. 

Genus Sauosa, Walker, PL XXYII. hg. 11. 

L Sarosa SESiiFORMis=Glaueopis(Sarosa) sesiiformis, iValker, Lep, 
Hei\ i. p. 151. 

Venezuela (Dpson). Type, B.M. 

Closely resembles Hommocera scintillans in coloration. 

2. S. ACUTiOR = Isantbreii8 aciitior, Felder, Reise dev Nov. Lep. iv. 
tab. cii. f. 27- 

Somewhat resembles JSrmca macliiJis. 

3. S. POMPILINA, n. sp. 

Head and thorax black-brown, frons with four white dots ; collar grey 
prothorax with a furcate grey marking in tlie middle; abdomen 
blackish slate-colour, with a grey stripe down each side ; a few testa- 
ceous hairs at the base; palpi black; anteimaj deep ferruginous, be- 
coming black towards base and apex ; body below browu ; tarsi of 
front pair of legs red ; coxae of hind pair of legs white ; a large wdiite 
spot on each side of the third abdominal segment ; wings pale testa- 
ceous hyaline, costal vein, first two branches of the subcostal above?, 
all the veins below, and basi-interiial margin of primaries red ; costa, 
inner margin, and other veins black; secondaries with veins, margins 
above, and a biunclulated anal border black ; costa below red, especi- 
ally at base : expanse of wings 31 millims. 

Espiritu Santo (Higgins), Type, B.M. 

Mot unlike Ermca Fertgi. 


Genus Ebuuca, W^alher, PL XXYII. fig. 7. 

L^emoebaris (part), Ilerrick-’ScJm^T. 

1. Erruga pEETYi=Laimocharis Pertyi, H.-'Seh, dnss. Sekmeii. i, 
fig. 249. 

Espiritu Santo B.il!. 

2, E. ATERRiMA — Gymnelia aterrima, IValker, Lep. Het. Suppl. i. 
p. 85. 

Ega (Bates). Type, 'B.M. 

27 '^' 
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3. E. VARiA=:Q-iancopis (Isanthrene) varia, WaUer^ Lep. Ilei. i- 

p. 157. 

Para(BaM- Type, B.M. 

4. E, GRENADENSIS;, U, Sp. 

Head black, a metallic-blue spot on tlie crest ; antennoe brown, tawny 
at tbe base ; collar black, with- a blue spot on each side ; thorax black, 
an orange spot on the shoulders; inetathorax with a large bilobed 
yellow spot in the centre ; abdomen shining, blackish pieeous ; basal 
segment with two anterior central yellow spots, and a yellow spot on 
each side ; wdngs testaceous hyaline ; apex of primaries broadly black, 
outer margin narrov’vh’- black, projecting inwards along submedian 
nervure ; inner margin narrowly black, costal margin very narrowly 
black; costal and internal areoles orange, also the median nervm-c and 
its second and third brandies ; secondaries with the apical third of 
costal margin and the outer and abdominal margins narrowly black ; 
costal areole oclireous ; body below black ; thorax spotted with blue ; 
first tivo segments of abdomen laterally spotted with white, next two 
segments with blue ; legs black, with deep yellow tarsi : expanse of 
wings 40 millims. 

Pacho, Province of Cundinamarcha, New Granada (Jimson), 

Type, B.M. 

Somewhat allied to JS. mria. 

5. E. NOTIPENNIS, n. sp. 

Allied to machilis, wings the same, excepting that the narrow black 
margin and the black spot near anal angle of secondaries are better 
defined ; body quite diiferent : head like above ; face white, with a 
central lilac spot ; antennm tawny ; collar and pterygodes black with 
a yellow margin; thorax black-bi*own with a central pale yellow line 
terminating behind in a spot of the same. colour, two blue spots on 
either side of the central line ; prothorax with two additional slender 
diverging yellow lines ; metathorax black, with a yellowish spot in 
tbe middle and one on each side ; two basal segments of abdomen 
yellow internally, tawny across the middle, and black externally ; re- 
maining segments black, second to fifth segment witln lateral lilac 
streak ; palpi, pectus, outer margin of first ventral segment, second 
segment and front of third segment cream -coloured ; a lateral 
line on ])alpi, the legs, basal segment, and sides of second seg- 
ment orange oehreous ; a line on upper surface of femora, on the 
last pair of tibiae, on ail the tarsi, a spot at proximal end of tibim, the 
outer half of the third and the whole of the remaining segments of 
venter black ; a spot on upper surface of distal end of front tibim, a 
spot on each side of the metathorax, and a series of liturm on each 
side of last segments of venter lilac ; expanse of wings 40 miliims.;, 
Vilk Nova (Bales). Type, B,M. 
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6. E. VESPIFOEMIS, n. sp. 

Allied to the preceding species and to B, machilis ; differs from the latter 
as follows : all the wing- veins black, the margins also more distioctlj 
black, the costal area of primaries much less tawny ; subanal black 
spot of secondaries shorter and broader j antennse bright tawny, all 
the tawny markings upon the body replaced by black, the femora and 
tibi« above with a black streak ; the metathorax and first three basal 
segments of abdomen yellow in front and at the sides, and black 
behind; the lateral lilac streak narrower: expanse of wdngs 42 
miliims. 

Villa Nova {Bates) ^ Three examples, B.M. 

This is certainly the best imitation of a wasp in the genus ; it 
is a beautiful species and well marked. 

7. E. MACHILIS = Laemocharis machilis, Herrich-Sehaffer, Auss, 
Bchmett, fig. 245. 

Villa Nova, St. Paulo, and Ega (Bates), B.M. 

8. E. PORPHYRIA = Glaucopis (Isanthrene) porphyria. Walker, Lep 

Het, h p. 157. 

Ega and Par4 (Bates), Type, B.M', 

The Bphinx ^07'pliyria of Cramer does not even belong to this 
fiimily ; Walker cannot have looked at the figure. 

9. E. VESPAEiAss Glaucopis vesparia, Perfy, Delect, Anim, pi, 3L 
fig. 9. 

Villa Nova (Bates), Type, B.M, 

Perty’s figure represents this species as stouter than it actu- 

ally is. 

10. E. HiLARis = Pcecilosoma hilaris. Walker ^ Lep, Het, Suppl I 

p. 88, 

Ega (Bates), Type, B,M. 

Somewhat like SCoinmocera Stretehii, but allied to M, msparia, 

11. E. NrGERRiMA = Gymnelia nigerrima. Walker, Lep, Het, Suppl 
L p. 86, 

Ega (Bates), Type, B.M. 

12. E. coNTRACTA2=L3emoeharis contracta. Walker, Lep, Met, vii. 
p, 1609. , 

St. Paulo (Bates), , ' B.M, 

13. E. ,Deyrollii= L aemocharis Deyrollii, Merrich- Schaffer, Auss, 
Schmett, figs. 247, 251 a, 

Ilio, Grande (Becfe). ... ^ B.M, 
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Tills species is tlie type of the genus Mfriica ; Lmmoclmris can 
scarcely he said to have a type ; I therefoi^e prefer to consider X. 
Uulta and allies as representing that genus. 

Genus Spiiecopsis, Felder. 

1. Sphecofsis hyalozona, Felder, Raise der Nov. Lep. h. pi. cii« 
iig.^29. 

Although I do not intend to incorporate in the present paper 
all the new Zygaaiidoe described by Felder, but only those genera 
of which we possess representatives in the collection of the British 
Museum, I have been tempted to quote the above as being a 
transition from Frruca to Myrmecopsis. 

Greniis Mxrhecopsis, JNewman. PL XXVII. hgs. 8, 9. 

1 . Myemecopsis tars ALis=GIaucopis (Pseudosphex) tarsalis, fFalker, 
Lep. Het. i. p, 196, 

Par&. {Bates). Type, B.M. 

2. M. SEMIHYALIN A = Glaucopis semibyaiina, Walker, Lep. Het. i. 

p. 197. 

Pseudosphex vespiformis, H.Sch, Auss. Sclmett. fig. 425. 

Para {Bates). Type, B.M* 

3. M. OPACA, Walker, Lep. Het. vii. p. 1620. 

Para {Bates). 

4. M. iCHNEUMONEA=nov. gcn. Iclineumotiea, H. Sch.-Jiiss. Sckmetf. 

%. 225. " 

Brazil. 

5. M. F 0 LJSTES= Pseudosphex polistes, Hubnefi Enot. Sakm. Zutr. 
figs, 39, 40., 

M, eiimenides, Newman, Zool. viii. Append, cxxn, 

Ega {Bates). B.M. 

The genus Myrmeeapsis has -been confounded by Br. Hcrrich- 
Sehaffer with Bseiidospliex ; it was not, however, founded upon 
Hiibner^s’type (which was P. zetlms)\ it differs entirely in neu- 
ration from that insect and its allies, and must therefore be re- 
tained as dlEtinct with Newman’s designation. Herrich -Schaffer 
had the aeutnen to see how entirely different the two types were ; 
but he took the type of Pseudosphex out of its genus and consti- 
tuted for it his genus Abrochiax he appears to me, however, io 
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have discovered his error, and fco have shifted the name AlrocMa 
to my new genus BpJiecosoma. 

Genus Sphecosoma, n. gen. 
xibrochia (part), IIerrich-8cliqffe?\ 

This is, I believe, the AhrocJiia of the ^ Correspondenz-Blatt,’ 
but not of the ^ Aussereuropaische Sehnietterlinge it closely 
resembles Fsetulosplies^ but differs from it in the simple Eucliro- 
miokl neuration of the secondaries. Type, S. fasciola kc, n. sp. 

1. SpHECOSOMA PASCIOLATUM, n, sp. 

Body sulphur-yellow ; frons white, with a central grey spot ; a trans- 
verse line or crest and another at back of head black ; antennae with 
basal half blackish, apical half orange, apex blackish ; palpi golden 
yellow ; collar with a black band beliind ; pterj’-goties margined with 
black ; thorax with a black central longitudinal line and a streak on 
each side of it close to the pterygodes, a transverse line at back of 
thorax and the inner edges of the glandular drums black ; all the seg- 
ments banded wdth black, first segment with three longitudinal black 
lines ; wings whitish hyaline, veins and outer margin slenderly black ; 
costal and interno-basal areoles of primaries orange j body below 
pale sulphur-yellow y legs orange, femora and tibifc with a black 
streak above ; abdomen with an apparently pale cream-coloured wax- 
like sheath over basal segments, edged behind with black : expanse 
of wings 25 millims. 

Santa Martha (Bouchard). . Type, B,M, 

2. S. ARCTATUM=Pseiidosphex arctata, Walker^ Lep. Bet. Stippl. i. 
p. 95. 

Ega (Bates). Type, B.M, 

3. S. TESTA CEUM == Gkucopis (Pseudosphex) testacea, Walker ^ Lep. 
HcifJ. p. 196. 

Dernerara. Type, B.M. 

Geniis Loxophlebia, n. geti. Pi, XXYII. fig. 14. 

Allied to the preceding genus, but larger, the outer margin of 
the primaries much longer, tho discoeelkilars forming an oblique 
line ; the secondaries less than half the lengtli of the primaries, 
the abdomen very slightly contracted at the base. 

Type, mspark^ Butler. 

L Loxophlebia VBSPARis—Pcccilosoma vesparis, Butler, Ann. 4* 
Mag. 4. vol. xii. p, 32/. 

Iltiasainpilla, Pern (Wkifchj), Type, B.liL 
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Genus Andbexuloupha, n. gen, FL XXVIl. fig. 10, 

Allied to Gpnnelia^ but the primaries broadery the upper radial 
invisible (as also the recurrent nervure consequently only one 
discocellnlar nervure strongly angulated in the centre, the third 
median, and the lower radial emitted together from a short loot- 
stalk ; abdomen more distinctly separated from the thorax than 
in Gpmielia, Type, G. ccaniliogastra^ Party. 

1. Andkenimorpha xanthogastra ’= Glaucopis xanthogastra, 
Perty, Delect, pi. 31. f. 5. 

Brazil (Stevens). B.M. 

Genus GxMXElia, WWcer. PL XXVIl. fig. 13. 

I* Gymnelia UAiNN\3S= Glaucopis (Gyumelia) Isennus, Walher, Lep, 
Het, L p. 154. 

Rio and Brazil {Stevens), Brazil {BecJcei'). Type, B.M. 

2. G. coNSociATA, Walke7', Lep. Het. Stippl, i. p. 85. 

Ega {Bates). Type, B.M. 

' 3. G. CAUN tis = Sphinx eaunus, Cramer, Pap. Escot. pi. 224.%. E. 

Surinam. 

Nearly allied to the preceding species, and quite distinct from 
SplmiiV leucaspis of Ginelin, with which AValker has associated it. 

4. G. COLLOCATA, Walker, Lep. Piet. Suppl. i. p. 84. 

Egii (Bates). Type, B.M. 

5. G. coMpLETA=Glaucopis (Gymnelia) completa, Walker, Lep. Met. 
i. p. 153. 

Para (J. F. G. Smith). Type, B.M. 

6. G. ENAGBUSssSpiiinx enagrua, Cramer, Pap. Eii'ot, iii. pL 248. 
f. D. 

Surinam ( Cramer) , Ega {Bates) , B.M’ . 

The genus Gpmnelm, m above restricted, forms a very natural 
little group of bee-like species, all of them characterized (as to 
markings) by a broad black border to the wings and a broad black 
fascia or elongated spot upon the discocellulars of primaries ; they 
all have black bodies with metallic bluish lateral spots upon the 
abdomen ; and five out of the six species have the anal segments 
more or less tawny 5 they have the discocellulars of primaries 
nearly in a straight line and transverse. 

♦ The recurrenl; nervure is represented in Ferty's figure ; so that this is appa- 
rently a variable character. 
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G-enus Ljimoohakis, Ket'ricli- Schaffer (part). 

1. L^emocharis ^muTKtHerrich’^ Schaffer i Auss, Sclimett, fig. 258. 
Glaucopis (Pheia) dolens, Walker , Lep. Het, i. p. 148. n. 13. 

Para (Bates). B.M. 

2. L. TRiGUTTA=Giaucopis (Pseudomya) trigutta, Walker, Lep. Het. 
i. p. 145. 

Bogota (Parzudaki). " Type^ B.M. 

3. L. HiBMATiCA = Giaucopis haematica, Perty, Delect. pL 31, fig. 6. 

L. zantesj Herr.Sck. Auss. Sclimett. fig. 240. 

Brazil. B.M. 

4. L. FENESTRINA^ H. sp. 

Nearly allied to the preceding species, but the basal area of primaries 
' less opaque, and a much broader hyaline patch (covering the greater 
part of the disk) beyond the cell of primaries j body below (excepting 
anal segments), bases of wings, inner margin of primaries, and costa 
of secondaries white : expanse of wings 27 millims. 

Brazil. B.M. 

5. L. DECiSA= Pseudomya deeisa. Walker, Lep. Het. Suppl. i. p. 81. 

Ega (Bates). Type, B.M. 

The geixuB Zcs7nocharis, as thus restricted, may have to be united 
to the of Walker ; it, however, contains only small species 
at present, most of them with a well-marked hut diffused streaic 
from the costa, across the discoceliulars of primaries, and the 
median fork of secondaries proceeding from a very short, in- 
stead of a long footstalk; in X. deeisa, in fact (the species most 
like Hlieia in appearance), the footstalk is scarcely apparent, being 
reduced to little more than a point. 

Genus Echokextea, n. gen. 

Allied to Lmmocliaris and jPlieia ; but easily distinguished from 
the former by the form of the discoceliulars of primaries, which 
arc equally divided in the centre by the upper radial and re» 
current nervure, are equal in length and consequently produce 
parallel projecting terminations to the discoidai cell ; from the 
latter it differs in the same character, as also in the more limited 
hyaline areas of the wings. Type, E. inMcata^ Walker, 

1. Echoneuea iNTRiCATA=Euchromia(Calonotos) intricate. Walker 
Lep. Het. i. p. 237. 

Bio Janeiro {Stecens). 


Type, B.M. 
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2. E. ANGUSTA, n. sp. 

Body black, a minute dot behind each eye, and a dot on each side of 
the coliar steel-blue ; a longitudinal blue spot at back of tliorax, third 
to fifth segments of abdomen with small lateral marginal metallic 
green dots : wings brown, with an elongated and gradually widening 
central hyaline-white patch from near base to just beyond end of 
cell ; nervures black ; pectus spotted with metallic green : expanse of 
w'ings 33 miliirns. 

Espiritu Santo (Higgins). Type, B.M, 

Allied to H. infricata, but darker, with smaller liyaliue area iu 
primaries. 

3. E. CATASTIBINit, n. sp. 

Tery like if. inlricata above, excepting that the hyaline area on the 
wings is considerably smaller ; below, however, the wings are white 
with the veins brown and the hyaline patches as above : expanse of 
wings 32 millims. 

Brazil (Bates). ' Type, B.M. 

Mr* Walker placed this vevj distinct species wdth Ms type of 

(E. intricata. 

4. E. TENUIS, n. sp. 

Very similar in shape to E. angusta. Body black, twm dots at back of 
collar, the thorax, pterygodes, and a dot at base of primaries red; me- 
tallic blue and green dots above, as in E. angusta : wings as in E. in* 
tricata, hyaline, with a broad brown border and black veins : body 
below black, tibim of anterior pair of legs spotted in front with metal- 
lic green : expanse of wings 35 millims* 

Espiritu Santo (Higgins). Type, B.M. 

G-eiius Thleikacia, ii. gen. 

Allied to the preceding genus, but smaller; iicuratioii of primaries 
nearly the same, but the second median hraneh, emitted further 
from the end of the cell ; secondaries with the first median 
Irrancli forked at its extremity, as in Mwpyreimia of section a. 

■ Type, T. affiicia, Walker. 

1. Thrinacia AFFLicTAssGlaueopis (Fseudomya) aflicta, 

Met. i, p. 144. 

Bmk (Bates). ' Type, B.M, 

We have a species allied to this undescribed, but in bad condi- 
tion, and ■without a locality, ‘ 
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2. T. coNSOBATA = Pseudomya consolata. Walker^ Lep. Het, vii. 

p. 1601. 

Brazil. 


Greiius Pseudomya, Ruhner, 

Mr. Walker restricted this genus ia his 'Lepidoptera Hetero- 
cera/ pt. i. pp. 142-145, to two old species, of which one was 
Hiibner’s Fseudompa iipulina', this will therefore be the type. I 
suspect that the melmitliis of Oramer is more nearly* allied to 
Rucerea ( CharideincB). 

1. Pseudomya TiPULiNA = Glaucopis tipulina, Hiihner, Samml. Exot. 
Schmett. i. 

G. (Pseudomya) bibia. Walker^ Lep, Het, i. p. 143. 

Para {Bates). B.M. 

We have a species, possibly distinct from this, from Espiritu 
Santo and Santa Cathariaa ; it is, however, very closely allied, if dif- 
ferent ; so that I hesitate to describe it. 

2. P. TEiSTi.ssiMA = Glaucopis tristissima, Perty, Delect, pL 31. 

f. 7. 

Parli (Bates). B.M. 

3. P. DESPEEATA, Walker, Lep, Het, vii. p. 1602, . 

Sp, ead. ? Far^ {Bates), B.M. 

I do not know whether I have rightly identified this species j 
hut our example is peculiar on account of its small secondaries* 

Genus Pheia, Walker. 

L Phexa AUBrsiGNA=Glaucopis (Pheia) albisigna. Walker^ hep, Het. 
■i. p. 146. 

Honduras {Miller) j Ega {Bates). Type, B.M. 

2. P. GEMMATA, n. Sp. 

Body black ; frons conical, blue-green, crest blue-green, a blue-green 
spot at base of primaries ; a greenish blue spot at the back of thorax, 
first to third and fifth to seventh segments of abdomen with lateral 
blue-green spots : primaries hyaline- white ; veins, a broad patch at 
apex, and a broad border to outer margin black-brown ; a subcostal 
orange line and a bifid orange basi-inteimal patch ; secondaries hya- 
line-white, veins, apex, and outer margin black ; costal area ' creamy 
ochraceous : body below dull black ; trochanters and femora of legs, 
raetathorax and basal segments of abdomen below, spotted with bloe- 
green, two small lateral spots of the same colour at anal extremity of 
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abdomen ; costa of wings golden yellow, otherwise as above : expanse 
of wings 37 milliins. 

Santa Maltha {Bouchard). Type, B,M. 

3. P. iNTENSA=:Glaueopis (Poecilosoma) iiitensa, Walker^ Lep. liet. i. 
p, 159. 

Honduras (Hysow). Type, B.M. 

This species, in the character of its body, recalls the genus 
Saurita. The genus, as a group, nearly approaches Gymnelia. 

Genus Mochlopteea, n. gen. PL XXVII. fig. 15. 

Glaucopis (part), Rerrich-Bchaffer . 

Allied to Gpnnelia, but distinguished at a glance from all the 
allied genera by the breadth of the primaries, the longer legs, 
and the position of the first branch of the median nervure, w^bich 
is emitted almost from the same point as the second branch, so 
that the three median branches and the lower radial are all 
crowded together at the lower extremity of the cell. 

Type, M. acrowmitha, Perty. 

1. BIochloptera acroxantha s= Glaucopis acroxantha, Berty^ 
Dekcf. pL 31. fig. 4. 

Brazil {Stevens). ■ B.M. 

Perty ’s figure represents the primaries as much narrower than 
they really are, the outer margin in the insect being nearly equal 
to the inner, 

2. M. ? XANTHOCERA=Gyinnelia xanthocera. Walker^ Lep. Het, vii. 
p. 1603. 

Brazil. 

Genus Cosmosoma, Ruhner. PI XXVIL fig. 3. 

L Cosmosoma pANOPES = L 0 emoclians panopes, Herrich Schaffer^ 
Auss. Sckm. fig, 243. 

Glaucopis (Poccilosoxria) subflamma. Walker ^ Lep. Met. i. p, 159. 

Brazil (Stevens), B.M^ 

2, C. ELEGANS, n. Sp. 

Head black, frons with two white dots, back of head with two metalHc- 
biiie dots; antenna black j collar black, with a small blue dot on each 
side ; a blue-green dot on each shoulder ; pterygodes with a large 
blue-green spot; thorax black brown with two blue-green dots in 
front ; abdomen dark brown ; wings hyaline-white, veins, black, dis- 
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cocellukrs marked by a black line, margins rather narrowly black, 
apex of primaries very broadly black : body below dark brown 5 coxsc 
marked with large metallic -green spots j tarsi of second pair of legs 
tipped with white, of third pair almost w'holly white : expanse of 
wings 39 milliras. 

Espiritii Santo (Higgins). Type^ B.M. 

Somewhat like a small form of the preceding in general ap- 
pearance. 

3. C. PHERES = Sphinx pheres, Cramer, Pap. JExot. iv. pi. 382. f. C. 

? LEemocharis metallescens, Minetries, Cat. ii. tab. xiv. fig. 1. 

'Rio 3 meiro (Stevens). B.M. 

4. C. CHALCOSTICTA, n. Sp. 

Glaucopis (Pceciiosoma) pheres, var., Walker, Lep. Met. i. p. 162. 
n. 38. 

Para (Bates). Type, B.M. 

Easily distinguished from the preceding species by the bright 
brassy- instead of blue-green spots on the body, and the broader 
black apical patch in primaries. 

5. C. CONFINE = Lsemocliaris confinis, Herrich- Schaffer, Auss. Schm> 
fig. 265. 

Glaucopis remota, Walker, Lep, Het. i. p. I 70 , 

Venezuela (Hyson). Type, B.M. 

6. C. ADMOTUM^Lsemocharis admota, Herrick- Schaffer, Auss. Schm. 
fig. 241. 

Pernambuco (J. P. G. Smith), Espiritu Santo (Higgins). B.M. 

7 . C. GAUDENS=:Poeeilosoma gaudens, Walker, hep. Het, mu p. 1607^ 

** Park ” (Walker). Sp. ead. ? Brazil. B.M. 

8. C. FESTivuM = Glaucopis (Cosmosoma) festiva. Walker, Lep. Mei.i. 
p. 171. 

Honduras (By son). Type, B.M. 

I think this may be Cramer’s Slphinw echemus, 

9. C. CENTBALE= Glaucopis (Cosmosoma) centralis. Walker, Lep. Het. 

I p. 171 . 

Rio Janeiro (Johnson). 'Type, B.M. 

Apparently €. ada of Herricb-Schaffer. 

10. ' C. TYRBHENs = Euchromia tyrrhene, Huhner, Samml. ex. Schm, 
Zutr. I 483; 484. 

Jamaica (Gosse), Haiti (Tweedie), Santarem (Bates). ’ B.M. 
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IL C. AUGB = Splimx aiige, Liwitrus, Sy$t. Nat. ii. p. 807. ii. 46. 

C. omphale^ Hubner, Samnil. ex. ScJmett. ii. Il 3 ’alinaj, f. 1-4. 

Florida (Doubieday), St. Thomas {Hornheck), Jamaica (Gosse)., B.M. 

Tills species lias no connexion whatever with Bphinx eagms of 
Cramerj with which Walker has made it synoiiymous : the Limiseaii 
description will only agree with one insect ; and that is the O. 
ojnpliale of Hiibner. 

12. C. COGCINEUM, n. sp. 

Head black, froas metallic green ; antennas black ; collar, pterygodes, 
and thorax scarlet, margin of metathorax and glandular drums black 
with a broad metallic blue-green external border; abdomen rose-red ; 
wings hyaline-white, veins black, outer and inner margins rather 
broadly dark brown ; primaries with apex broadly dark brown ; a sub- 
costal line, the base and basi-intevnal area scarlet ; secondaries with 
base and basi-costal area rose-red ; pectus black-browm; coxae and 
trochanters metallic blue-green, legs otherwise brown ; venter white ; 
wings below nearly as above; primaries with reddish ochraceous instead 
of scarlet, secondaries with scarlet instead of rose-red ; expanse of 
wings 47 millims. 

Es]nritu Santo (Higgins'). Type, B.M. 

More nearly allied to 0. aiige than to any other species, but 
very distinct. 

L3. C. HANGA=Laemocharis hanga, He.rr.-Sch. Auss. Schm. fig. 246. 

Espiritu Santo (Stevens). B.M. 

14. C. PYRRHOSTETHUS, 11. Sp. 

Head black, froiis metallic blue-green; antennse black; collar, ptery- 
godes, and thorax red ; mesothorax with a large posterior, central, 
rounded, blue spot, metathorax with a smaller central elongated spot ; 
abdomen black spotted with blue-green at tine sides *. wings nearly as 
in C. cocoinewn, but with a decided blackish oblique spot on the dis- 
cocellulars of primaries, a*.d the red coloration paler: body below 
dark brown ; coxas and trochanters sjiotted with blue -green, remainder 
of legs elay-coloured : expanse of wings 42 millims. 

New Granada, ■ . . Type, B.M. 

15. C. TELEPHUS = Olancopis (Cosmosoma) teiephus, JValker^ Lep. 
Het. i. p. 170 . 

Closely allied to the preceding species, but without the blackish spot on 
the discocellulars of primaries, and altogether brighter in colouring, 
also without the blue spot on mesothorax. 

Venezuela (Dysoii < 5 * Becker). Type, B.M. 
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16. C. RESTRICTUM; n. Sp, 

Closely allied to C. teuthras, but duller in colouring ; the red streak on 
the inner margin of primaries confined to the basal third of the wing, 
and the metallic' green spots on the abdomen smaller : expanse of 
wings 39 inillims. 

Saiitarem {Bates). Type, B.M. 

Perhaps a variety, but more likely a local form, of the next 
species. 

17* C. TEUTHRAS = Glaucopis (Cosmosoma) teuthras, Walker ^ Lep. 
Het. i. p. 168. 

Pernambuco (J. P. G. Smith), Venezuela {Byson). Type, B.M. 

18. C. CINGULATUM, n. sp. 

Closely allied to C. teuthras^hul duller in colouring; the costal and in- 
ternal red streaks more extended, the latter almost to external angle ; 
red spot at end of cell widely encircled with black ; black border of 
primaries rather broader at apex, of secondaries at ape.x and anal 
angle ; metallic-green spots on the body rather smaller : differences 
below as above : e.xpanse of wings 43 millims. 

Veragua (Salvin). B.M, 

This is a well-marked local foiun of 0. teuthras. 

1.0. G. ERUBESCENS, n, sp. 

Closely allied to C. teuthras, but smaller, the discoeellular scarlet spot 
of primaries smaller, the red costal streak paler at base, but extend- 
ing ill front nearer to apex, the internal red streak continued to 
external angle, the black-brown outer marginal border narrower; 
secondaries with the red abdominal streak reaching almost to tlie 
anal angle ; green spots on abdomen smaller : expanse of wings 36 
inillims. 

Brazil {Mormay). Type, B.M. 

Certainly a local representative of 0. teuthras. 

20. C* IMPAE = Glaucopis (Cosmosoma) impar, Walker, hep. Het. i. 
p. 169. 

Mexico (Arpent), Type, B.M. 

Genus PasciiosoMA, Iliibner. Pi. XXYII. fig. 5. 

I. PcECiLosoMA CHRYSis, Mubuer, Summl. exot. Schm-ett. Zutr. figs, 

211 , 212 . 

Ega {Bates). B.M. 

.This is the type of tlie genus, wbicb is nearly allied to the pre- 
ceding. 
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2. P. MEGASPiLUM=:Cosmosoma megaspila, IVal/cer, Lep. Het. Siipp!, 

i. p. 90. 

■ Ega (Bates). 

Nearly allied to P. ckrysis, but more slender, vvitli longer and 
rather narrower wings, and with a black spot or fascicle on the 
discocelliilars of primaries. 

G-enus Ilipa, Wallcer. 

Chrostosorna (pai't), Kuhner. 

1. Ilipa BRACONOiDES—Glaucopis (Ilipa) braconoides. Walker, Lep. 

i. p. 166, 

Honduras (Dyson). Type, B.M. 

2. I. FULViVENTRis = 5 = Lfemochans fulviventris, M^netries, Cat. ii. 
t. xiv. f« 5. 

Para (Bates). B.M. 

3. I. TENOYRA = Glaueopis (Ilipa) tengyra, Walker, Lep. Het. i. 
p. 167. 

Brazil (BecA^er), Type, B.M* 

4. L? BVADNES = Spliinx evadnes, Cramer, Pap. Exot. iv. pi. 357. 

f. A. 

Surinam. 

This may be a Bpcladia ; but it is impossible to decide without 
examining the insect. The species referred to B, emdms by 
"Walker is quite distinct. 

5. L NOTATA, n. sp. 

Head black, frons with a metallic-green dot in the centre and a creamy 
white spot on each side ; antennis dark brown 5 collar black with 
a green spot on each side ; pterygocles golden yellow, with a 
brown external margin ; thorax golden yellow, with a central brownish 
spot j first four segments of abdomen golden yellow, with lateral mid 
central scries of black spots; fifth segment black, with sqiuimose 
yellow posterior margin; sixth and seventh segments black, with me- 
tallic-green spots behind : wings hyaline-white with black veins ; pri- 
maries wdth base, costal and inner margins, discoeellulars, apex, and a 
rather broad external border black-brown ; secondaries with apex, 
outer, and abdominal margins black-brown j costa pale brown ; pectus 
golden yellow; legs browm with the coxae, trochanters, and lower 
margin of femora golden yellow ; abdomen dark brown, with a large 
white spot on . each side of basal segments : expanse of wings 45 
millims. 

Pacho, Province of Curdinamarca, New Granada {Jamon(^. Type, B.M. 
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Easily dlstiiiguislied from all its allies by the colouring of tlie 
bociy„ 

6. 1. DETERMINATA, U. Sp. 

Head black, froiis and back of head metallic green ; anteiiine black ; 
pterygocles black ; thorax black-brown, with a central metaliic-green 
spot on metathorax ; first four segments of abdomen golden yellow, 
a central black spot on first segment, remaining segments black, last 
two segments with lateral green spots ; wings liy aline- wdiite, with 
veins black; primaries with costal, outer and inner margins, apex, and 
a spot on the discocellulars rather broadly black ; a spot at base of costa 
and a small diffused basi-subcostal litiira metallic green ; secondaries 
with apex, outer and abdominal margins black, costal area grey-brown ; 
pectus black ; trochanters and front of tibiae metallic green; abdomen 
nearly as above : expanse of wings 43 millims. 

Pacho, New Granada {Janson), Type, B.M. 

This species lias a larger black spot on tlie discocellulars of 
the primaries than any other known species, 

7. I. STILBOSTICTA, B. Sp. 

Head black, frons with two white dots ; origin of antennae and a central 
spot on back of head white ; antennae black; pterygodes black, thorax 
black, with a large central white spot on prothorax ; abdomen golden 
yellow, with the three terminal segments black ; wings hyaline-white, 
veins black ; primaries with apex and margins black, a white spot at 
base of costa and a white point near base of subcostal nervure ; secon- 
daries wdth apex, outer, and abdominal margin black, costal margin 
dai*k grey: pectus black, trochanters of front pair of legs white; ab- 
domen as above ; expanse of wings 38 millims. 

cr,$. Pacho, New Granada (Janson). Two specimens, B.M. 

Most nearly odlied to Lfiihiventris^ but differing in its greater 
size and the black anal segments of the abdomen. 

Genus Leucotmeisiis, n. gen. PL UNTIL fig, 13. 

Allied to the preceding genus and to MQclih]^teTa^ agreeing with 

the latter in iieuration, but differing from both in the great 

size of the head and the very strongly pectinated antennae. 

Type L. lafilinea^ Walker. 

I. Leucotmemis LATiLiNEA=sGlaucopis (ilipa) iatilinea. Walkers 
Lep, Met. i, p, 167. 

Brazil (Bates). Type B.M. 

This species is coloured much like an Ilipa ; but its struc- 
tural distiiictions are seen at a glance, 

MKK. JOUBK.— ZOOIiOOY, TOU* XII. 2B 
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Genus Dyct.A3)1a, Felder. 

1. Dycladia mrxtcana = Gymnclia mexicana, Wtd'ker^ Lep, flet. 
S'uppL i. p. 84. 

Mexico Type, fi.M. 

2. I). SELVA = Glaiicopis selva, Herrick- S chaffer ^ Aiiss. Scl'7rielt. fia;. 

227. 

Monte Video. 

Allied to tlie preceding species. 

3. D. OBNATULA— Glaiicopis (Pa^cilosoma) ornatiiln, Walker y Lep. Hel, 
i. p. 16‘3. 

Para {Bates). Type, I>.M. 

4. D. HELENA — Glaiicopis helena, Herrick- Scklffery Anss. Sekmeti. 

fig. 230. 

Brazil 

Allied to tlie preceding species, but the abdomen with yellow 
bands. 

5. D. TEi>A = Glaiicopis (Pliacusa) teda. Walker yljep. Bet. i. p. 177* 

Santa Catharina, Brazil {Becker). Type, B.M. 

6. D.? EXiMiA = Glaiicopis exiinia, Herr.-Sch. Corr.-Blaft Begersh. 

p. 113(1866). 

Cuba. 

7. D. viTTATA=Pheia vittata. Walker , Lep. Bet. Sv 2 )pL i. p. 83. 

Y em Cviiz (Stille) , Type, B.M. 

8. D. DORSALIS = Glaiicopis (Pliacusa) dorsalis, IValkery Lep. Bet. \. 

p. 177. 

Santarem (Bates). Type, B.M. 

9. D. BORA =: Lsemocharis bura, Berrick-Bchlffer, Aim, Sa/mie/t. fig. 

239. 

Glaiicopis (Phacusa) discifera, Walker ^ Lep. Bet. i. p. 178. 

Para (Bates). ' B.M, 

10. D. Fi€TA== Glaiicopis (Phacusa) picta. Walker, Lep. Bet. i. p. I7(»« 

Par^ and Santarem (Bates). Type, B.M. 

11. D. EMERGENS = Eurata emergens. Walker, Lep. Bet, Suppl i, 
p. 92. 

Ega (Bates). Type, B.M. 

Nearly allied to the preceding species, 
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12. D. LUCETius = sphinx lucetius, Cramer, Fap. Ea'ot, iv. pi. 357. 
f. D. 

Suriiiani. 

13. D. HEMILEUCA, Yl. Sp. 

Nearly allied to D. tentJiredoides^ but smaller, without the orange spot 
on the centre of the thorax, the metallic spots on the posterior abdo- 
minal segments less vivid ; primaries with a broader and more regular 
transverse black band; legs and pectus paler; abdomen cream- 
coloured, the terminal segments brown in the femtile ; expanse of wings 
d' 22 millims. 

Eastern Peru {Deg mid). Type, B.M. 

14. D. TENTHREOOiDEs=Ilipa teuthredoules, IValker, Lep. Het. vii. 
p. IfilO. 

Ega (Bates), 

15. D. INTERS ECTA=Eui*ata intersecta, Walker, Lep, Het. Suppl. i. 
p. 91. 

Ega (Bates), Type, B.M. 

Id. D. ALBiVENTRis = Glancopis (Phacusa) albiventris. Walker, hep, 
Het. i. p. IJd. 

Para (Bates). Type, B.M, 

17. D. VARiPES = Glaiicopis (Pliacusa) varipes, Walker, Lep, Het.i, 

p. 175. 

Para (Bates). Type, B.M, 

18. D. MARGARIPHERA, B. Sp. 

Head, collar, and anteimm black, two dark blue metallic spots on the 
back of the head and tw'o on the collar ; pterygodes black, with a lon- 
gitudinal yellow streak j thorax black, a dark blue spot on centre of 
hinder part of thorax ; basal segment of abdomen black, with its bine!, 
margin orange, and on each side a blue spot ; glandular drums 
orange ; the second to fourth segments scarlet, the fifth to seventh 
black, all of them with a pearly opaline spot on each side : w'ings 
yellowish testaceous, veins (excepting on the borders of dark spots) 
and all the margins (excepting where interrupted l)y dark patches) 
yellow ; primaries with a large subquadrate jet-black spot at end of 
cel! enclosing two metallic darK blue spots, apex broadly, and exter- 
na! angle less broadly dark brown ; secondaries with the apex, outer 
margin, and anal angle dark brown : palpi yellow, tipped with black ; 
pectus brown ; legs yellow, the tibim brown above and irrorated with 
metallic-blue scales ; venter yellow, scarlet at the sides, with the last 
two segments dark brown : expan.se of wings 34 millims. 

Para (Bates). Type, B.M. 

A beautiful species, intermediate in pattern between D. varipes 

28 * 
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aiidD. correhioiiles, but diireriag from all the Bpecies in tlscpearl}^ 
spots on the body. 

19. D. CORUEOIOIDES, Felder, Heine derNov, hep. iv, tab. cii. fig. 20. 

Pacho, New Granada {Janson), B.M. 

20. D. CLIMACINA5 n. sp. 

Head orange; antemije black, tipped with white ,* collar orange, with a 
slender black edge ; pterygodes orange, edged with black ; thorax 
black-brown, with a broad, central, longitudinal, orange streak, two 
dots in front, and two spots behind of the same colour; first four 
segments of abdomen golden yellow, the last three dark metallic blue ; 
a well-defined, central, longitudinal, stripe, a narrower, irregular, 
lateral line, and transverse bars on the anterior margins of the seg- 
ments all black, the first Wo or three shining (when tlie head faces 
the light) with a bronzy-opaline lustre ; wings testaceous hyaline ; 
primaries with the base of costa black, with a white spot, interno-basal 
area orange, veins of basal area black, apical two fifths black enclo- 
sing a large subquadrate quinquefid hyaline spot; secondaries with 
abdominal and basicostal areas golden yellow’, a triangular spot at 
end of cell and the a])ical half of costa black, outer margin black, 
broadest at apex and anal angle ; body below^ dark brown ; palpi 
orange, black above and at the tips; tibise, proximal ends of femora, 
and distal extremities of tarsi yellowdsh orange; venter with a 
central transverse yellow' belt : wings below as above : expanse S3 
milhms. 

Espiritu Santo {Higgins). Type, B.M. 

Somewhat intermediate between L. tentJirecIoides and D, 
iorrida. 

21. D. TOEnij>A = G]aucopis (Pcecilosoma) torrida, PVedker, hep. Met. i. 

p. 161. 

Tapajos (Sales). Type, B.M. 

22. D. Bates II, n. sp* 

Allied to I), bromus ; but the primaries with the apical fourth black : 
expanse of wings 30 millims. 

St. Paulo and Para (Bates). Type, B.M. 

23. D. BROMUS = Sphinx bromus, Cramer, Pap. Eueot. hi. pL 35. 
f. G, 

Surinam. 

Cramer’s figure of this species is rather rough, and represents 
the wings as very long and narrow^, more bo even ' than in SpJieco- 
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24. D. MINOB^ B. sp. 

Glaucopis (Pimcosa) bromus, var. ?, Walker , Lep. Ilet. i. p. 179. n. 79. 

Brazil (Slevms). Type, B.M. 

This is altogetlier smaller than D. Iromus, and has the apex of 
primaries too broadly black to be that species. 

Grenus Martssa, Walker, 
xTgerocha {Hilbner, part.). Walker. 

1. Marissa multicincta Glaucopis (Poecilosoma) multicincta, 
Walker, Lep. Het. i. p. 163. 

Haiti (Cuming). Type, B.M. 

This species has the abdomen longer than its congeners, but 
is evidently closely allied to 21. colmnhlna. 

2. M. COLUMBINA = Zygama columbiiia, Fabricius, Ent. Syst. hi. 
p. 403. 

Lsemocharis fasciatella, 2Ienetries, Cat. ii. pi. 14. f . 4. 

Haiti (Tioeedie). B.M. 

I feel certain that the species figured by Hiibner and Mene- 
tries are the samCj. and represent the insect which we posserss 
fj*om Haiti. 

3. M. RUBRIPUNCTATA, B. Sp. 

Glaucopis (Marissa) colurabina, Walker, Lep. Hei. i. p. 174. n. 59. 

J amaica ( Gosse). Type, B.M. 

This species has the sides of the abdomen, top of the bead, a line be- 
hind the eyes, the front of the collar, the base of the palpi, cosm, 
trochanters, femora, body belo’^v, a spot at end of discoidal cell of pri- 
maries on both surfaces, and two or three spots at apex of secondaries 
on the under surface scarlet. 

4. M. LATBNIGRA, U. Sp. 

Allied to the preceding species, but differing in the head being black 
above, with the crest and a dot at base of auteinrcc scarlet ; the lon- 
gitudinal central black streak on abdomen broader; no scarlet spot at 
end of cell in primaries, or at a])ex of secondaries below ; the black 
borders of the wings (broader than in any other species, covering the 
a|)ieal half of secondaries), and the posterior segments of the venter 
black : expanse of wings 29 millims- 

Honduras (3Iilkr). Type, B.M. 

Placed by W alker with the preceding species. 

5. M. EONE=Agerocha eone, Hiibner, Exot. Schm. Zutr, figs. 417, 
418. 

Santarein and Ega (Bates). B.M. 
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6. BI. cauENTA=sGiaucopis crueiita, Perly^ Delect, pi. 31. f. 8. 
Amazons. 

7. M. i^>jsuLARis = Eimomui insiilaris, Grotc\ P. li. S'. Phil, 1866, 
p. 1S8. 

Glaiicopis elegantiiia, H,-Sch. Corr.-JBlatt Regensb, 1866, p. 114. 

Cuba. 

8 . BI. NiTiDULA=:Giaucopis aitiduia, Herr.-Sch. Corr.-Blatt Regensb, 
18()6, p. 114. 

Cuba. 

9. M. ? DiAPnANA = Glaucopis diapliatia, Sepp, Ins. Siirln. pi. 81. 
Surinam. 


G^'oup with small secondaries, 

G-eniis HysiA, Walker > 

1. Hysia MELALEUCA=Giaucopis (Ilysia) melaleuca, Walker^ Lep^ 
Het. i. p. 173 . 

Para {Bates}, Type, B.M, 

2, H. TEMEN us = Sphinx temenus, Cramer, Pap, Exot. iv. pi. 367. 

f. D. 

Surmam. 

3, H. ASTyocHE = Eiicliromia astyoche, Huhner, SammL exot, Schmeit 
Zutr, figs. 793 , 794 . 

Sminam, 

Not the Glmicopk asfpoohe of Walker. 

4. II. DELECTA, n. Sp. 

Glaucopis (Ilysia) astyoche, Walker, Lep. Met. i. p. 173. n. 5(>. 

FarA (Bates), Type, B.M. 


Genus Biptilon, PrUkaUz, 

L Diptilon telamonophorum, Pritiwitz, Stett, ent, Zeli, p, 349 
(1870). 

Mo. 

2. D. BiviTTATUMssOosmosomabWittata, Walker , hep. Ilet. SnppL i. 
p. 90. 

Brazil (Gardner). Type, B.M. 

3. B. DEiEiDES, Prittwitz, Stett. ent, Zeit. p. 349 (1870). 

Mo. 
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G-eniia Besmidocjs’EMIS, Moeschler, 

1. Desj^iidocnemis Prittwitzi, Moeschlerj Stett. ent, Zeii. p. 346 
( 1872 ). 

Cayenne. 

2. D.? PLATYLEUCA=:Glaucopis (Herca) platyleuca, Walker^ Lep. Het, 
i. p. 198. 

Yeneziieia (Dyson), Type, B.M. 

I believe that this is a Desmidocnemis, but cannot feel certain 
without seeing the type of that genus. 

Greniis Hyda, Walker (part.). 

1. IIyda xanthorhina = Eurata xaiithorhina, Werr.-Sch, Auss, 
Sclmiett. f. 226. 

Glaucopis (Hyda) basilutea, Walker^ Ley, Met. i. p. 182. 

Saiitarem [Bates), Periiainbueo (J. P. G. Smith)^ Santa Martha (Bou-- 
chard), Pacho, New Granada (Jaw^m). B.M. 

Section c. 

* Abdomen witli a terminal and sometimes with lateral tufts of 
hair-scales, 


G-enus Methtsia, n. gen. 

Geuei’ai appearance of Thrimcia, neuration of primaries as in 
Cosmosoma ; secondaries small, elongated, and parchment-like, 
capable of being entirely concealed behind the inner marginal 
border of primaries, ceil reaching to middle of vving, disco- 
cellular slightly receding from the subcostal to the median 
nervure, upper branch of subcostal foi*k running to the cos- 
tal margin 5 head rather small ; antennjB well pectinated ; ab- 
domen with a terminal tuft. Type M, notalilk, Walker, 

1. Methysia n otab I LI s= Glaucopis (Pseudomya) notabilis, Walker, 
Lep, Het, i, p. 144. 

Para (Bates). Typ®^' B.M. 

Genus Dixophlebia, n. gen. PL XXVIII. fig. 8. 

Evidently allied to the preceding genus, but shorter and broader 
in the wdiig ; the wings with smaller transparent areas ; secon- 
aries with diseoidal cell very short, discocellulars forming toge- 
ther a strongly ang dated line, upper rather longer than lower ; 
a well-defined radial nervure continued as a recurrent ner- 
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viire tliroiigli tlio cell to base, median brandies emitted from 
the end of a very long footstalk. 

Ty])e D. q^uadrislrigata^ Walker, 

1. Dixopheebia auAURiSTRiGATA = Piseiuloiiiya quadristrigata., 
fValler^ Lep. Hei, SitppL i. p. 82. 

{Bates), TypeB.M. 


Grcnns Maelobeta, n. gen. 

Ly corea, Walker (uec Douhleday, lSf7). 

L Mablobeta ALCYRA=LsemocIiarisi'ecyra, Herr.-Sch. Ams. ^okmdi. 
lig. 250. 

Glaiicopis (Hyda) sortita. Walker, hep. Met, i. p. ISd. 

Brazil (Bates), Type, B.M, 

2, M. c LAV AT A = Glaiicopis (Lycorea) ciavata, Walker^ Lep, Met, i. 
p. 192. 

Brazil (Bates), Type, B.M 

3. M. coNSOKS=:Gkucopis (Hyela) consors, Walker, Lep, Ret, p. 1S3. 

Brazil (Bates'), Type, B.M. 

The above species are probably all from Para. 

Genus Lagaeia, Walker. 

L Lagaria vuLNERATA=L8emoeliaris vulneruta, Ilerr.^Bch. Aass, 
Schmett. fig. 238. 

Glaiicopis (Lagaria) erytlirarclios. Walker, Lep, Eei.i. Kid. 

Brazil (Low), B.M. 

2. L. iGNicoLOH=La;iiiocliaris ignicolor, Mmdirm, Cut, ii. t. xiv. 
fig. 3. 

Minas Geraes. 

Genus Hsela, Walker, 

1. Hyela sanguinea == Glaiicopis (Hyela) saiiguiiuja, Walker, Lep, 
Het.Lji.m, 

? Type, B.M. 

2. H. STiPATA = Glaiicopis (Hyela) stipata, Walker, Lep, Het, i. p. 18-L 

Pant (Bates), Type, B.M. 

3. H. FRO NTA LIS = Glaiicopis (Euiiomia) frontalis, IValker, Lep, Met, 
I p. 188. 

Brazil (Bates)^ Type, B.M* 

4. H. VACiLLANS=sEimomia 'vacilians, Walker, Lep. He!, vii. p. 

1617- 

St. Paulo (Bates), 


B.M. 
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Subfamily EWOMIIN^. 

This subfamily closely resembles the preceding, of which it 
might almost be considered an aberrant group ; it differs in the 
following character : — 

Median nervure of secondaries with more than two branches, 
one of vvbich is always emitted before the end of the discoidal 
cell. 

Dr. Herrich-Scliaffer has united this subfamily with tiie pre- 
ceding, with the Charideinse, and whth the Syntominae, including 
them all in a synoptic Table ; but his characters are to me per- 
fectly incomprehensible ; the new genera are barely indicated and 
consequently cannot be recognized. He describes his genus 
AhrocJiia thus: — Hind wing without median cell;” he means 
probably that tbe discocellulars are wanting, and consequently 
that the cell is open. One of his genera is simply diagnosed by 
the word and considering that there is no moth desti- 

tute of colour, this seems to me very insuilicient. The new spe- 
cies described in the same paper (Correspondenz-Blatt zooL- 
min, Ver. Eegensb, 1866) are very difficuk to identify, the follow- 
ing being a sample of the descriptions : — 

TRICHyEA SETICORNIS. 

Caraleo mixta, abdomiiie a sgm, 2, anteimis apice albis, dorse medio 
ingTO-squaiiiatis, tarsis p. apice albis. 506-‘623.” 

If the above diagnosis had been written without abbreviations, 
it would have been insufficient for the determination of the spe- 
cies. What is meant by “cmnileo mixta” is to me a mystery. 
Aiiother error in the above paper is the adoption of weil-hnowm 
generic names in a wrong sense. I will take Eimomia as an ex- 
ample, inasmuch as even my friend Grote appears to have mis- 
applied it. It has been used recently for a genus of Eiichromiinm 
{Marism of Walker); now the correct application of tbe name 
will be seen from the following considerations : — 

liubner first characterized the genus at p. 125 of his^ 'Fexzeich- 
nissf and included the following species 

1st, Eunomia colmnlina, Eabricius ; 2ncl, E» aiige^ Linn., and 
E> eagrus of Cramer; 3rd, jE'. andromaclm^ Eabr., and E^ caunus 
of Cramer. 

Hiibner, in his ‘ Sammiung exotischer 8chinettei‘Hnge/ ffgimed 
E. ange (n. 2) as Oomosoma ompliale. Walker described tills 
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genus and adopted 0. omphale as its type ; this at oiico restricted 
the genus to four species. 

Walker, at p. 174 of his ‘ Lepidoptcra llcterocera/ character" 
ized his genus Marksetj taking as its typoil/. colmnbim, thus again 
reslTLcting Umiomia. 

At p. 152 lie also described Qpmnelia (type, G-. Immius), with 
mdiicli G. caumis is congeneric. 

At p. 189 he described Dinia (type, JD. eagrm of Cramer), 

The genus Munomia is thus naturally restricted to E. andro- 
macha of Eabricius, which is the only sense in which it can fairly 
be adopted. 

As may well be supposed, Dr. Herrich- Schaffer has united in 
generic groups most incongruous species : liis Qlamopu (a name 
which cannot stand) is a collcctioa of very distinct genera ; so 
is his LmmoGliark. The genera wliich I have recognized through 
his excellent figures in the * Sammliing aussereuropaischer Schmet- 
terliiige ’ arc as follows : — 

Copmna, TI . - Se h . = Macrocneme. 

Hmmaterion, H.-Sch.== probably Eimomia, I)mia,uWiria, &c. 

Tlgalop is, !I. - Sch . = En^uca. 

Mijsirocneme, li.-Sch.=i/hrm= ? Cercopliom, 11. -Sch. ■ 

ChrysostoJa, H.-Sch.= Eseitdospliecc. 

Oorrebia^ Fionia. 

Emlera = An droclimda. 

I cannot identify EcJteta or Tnclioia ; but the forincr appears to 
have no type, so that this is of little conseqiieiiec. 

G-ciius ExJKOMiiL, Ilubuer (restricted). 

1. Eunomia ANDKOMACHA = Spliin.K imdroauiclia, Fabric, ISp, Ins, ii. 

p. 161. 

Glaucopis (Diuia) fuidis. Walker^ hep, Hei, i. p. 190. 

Fai4 {Bates), Venezuela {Dyson). B.M. 

2. E. SANOUIFLUA, EUbner, Samml easoi, Schmett, Zuir, figs. 697, 

698. 

Bahia. 

'3. E. CABNICAUBA, II. Sp. 

Glaucopis (Eimomia) sanguifiua. Walker {nee JIubner), hep. Met, I 
p. 187. 

Eio Janeiro (Stevens). 1'ype, B.M, 
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It will be seen tliat W alker adopted the above (wliicli conge- 
neric wiili E, andromaclia) as the type of !)is Ewiomia ; lie was 
therefore Clearer to the trath than any of his successors. 

4. E. fulvicauda, n. sp. 

Allied to E. leucaspis, much smaller, and different in the colour of the 
body : hotly above black j palpi vidiite in front ; head dark brown, a 
gi-een dot behind each eye ; antennjc black j pterygodes black, broadly 
bordered internally with metallic hlue-green j thorax with a large pos- 
terior metallic-green spot ; abdomen with ail the segments bordered 
behind with dark metallic green j anal tuft black internally, golden 
yellow externally : wings exactly as in E. andromaclia, hyaliiie-white^ 
with the veins, margins, and bases black ; primaries with a black 
litura at end of cell : body below dark brown ; coxae metallic blue- 
green ; trochanters, basal segments of abdomen, and anus white 5 anal 
tuft golden yellow : expanse of wings 26 millims. 

St. Paulo (Bates). Type, B.M. 

This is a pretty little species, hut duller in colouring than 
any other in the genus. 

5. Eunomia sarcosoma, n. sp. 

Palpi wdiite in front, black behind ; frons white ; top of head and an- 
tennae black ; collar white-edged in front, golden greenish at the sides, 
dark grey in the centre; pterygodes black, edged internally with 
golden greenish ; a white spot on the shoulders ; thorax black, yvlth a 
bronzy dot in front and an elongated bronzy whitish spot behind j 
glandular drums bluish black : abdomen scarlet ; a central longitu- 
dinal brown band running through the first four segments, on the 
lateral margins of which are bronzy dots ; terminal, lateral, and anal 
tufts scarlet : wings as in the other species, excepting that the black 
border of secondaries is narrower, that there is less black at base, and 
that the primaries have a greenish- white dot close to the base : pectus 
below black, coxae golden greenish; trochanters white; abdomen 
scarlet, with whitish patches in the centre of each segment, anus 
yellow : expanse of wings 31 millims. 

Paclio, New Granada {Janson), Type, B.M, 

6. E. ? MERRA = Lasioprocta merra, Wallengren, ent, Mon. iv, 

p. 41. 

Callao. 

Character of B. androTimcJiu, but smaller, Br. Wallengreu de- 
scribes it as having dorsal abdominal reddish-falvous spots, the 
anus with black hairs: in this respect it agrees with no spe- 
cies known to me ; possibly, however, it may be the male of 
ihe following, which has no anal tuft. 
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7. E. i‘LATY 2 ; 0 NA = Scytalc platyzoua, Felder, lime der Nan, Lep. iv. 
tab. cii. -fig. 24. 

Pacho, New Granada (Janson). F>.M. 

The following appears also to belong to Etmowia, 

8. E.? EBURNEiFERA = Glaiicopis cburucifei'a, Felder, ReUe der K(ro. 
Lep. iv. tab. cii, bg. 21. 

Grenns Bikxa, Walher- 

1. Dinia SAUCiA = Glaucopis (Diiiia) sauckj Walker, Lep. Ilet. i. 
p. 190. 

Colombia [Becker), Venezuela [Dyson). Type, B.M. 

Described by Walker as variety c of D. ear/rus [D. 
Walker). 

2. D. MEKA=Eunomia meua, Hubner, SanmL eos. Scimi. ii. pi. 155. 
Glaiicopis augCj var. /S, Walker, hep. Het, i, p. 190. 

New Granada {Stevens), Venezuela {Dyson), Brazil (Bates). B.M, 

3. D. EAGRUS=Spbms eagrus, Cramer, Fap.Exot. iii. pL 108. f. C. 
Kio [JSFGiUivray), Honduras (Miller), Veragua (Salvin), Mexi(‘o 

(Argent). B.M. 

The three forms enumerated above may be only varieties of 
one species. 

4. D. suBAPiCALis=Glaucopis (Dimia) subapicalis, JValker, Lep. Het. 

L p. 190. 

Lima (Kayler) and ” Type, B.M, 


Genus -ZEtioiia, Iliihner. 

1. 2Ethria HiEMOKRHOiDALis= Sphinx lujcmoiTlioulaliKS, Sioll, Fap. 
Eieot. pL 12. f. 1. 

Rio (Bates), Brazil {.Hates, Milne, .Low, Dmibledmj). B.M,. 

2. M. SMARAGDi]SA=:Eunomia smaragdimi, IFal'ker, Lep. Het. SappL 
i, p. 92, 

^tbria satiiratissima, M^alker, 1. c. p. 93. 

Ega (Bates). Type, B.M. 

There is only one example to represent the two descriptions 
united above, which were (I have no doubt) taken from the same 
individual. The explanation is self-evident. Mr. Walker comes 
one day and describes a new species ; but, owing to the late, ness of 
the hour, or some other cause, omits to label it as a type ; the 
next time he comes to the collection he continues his M,8., and, 
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finding tliis species Avitliout a label, forth witli redescribes it. This 
will, I think, account for several instances whicli I have noticed 
of evidently the same species described twice over in consecu- 
tive pages of Walker’s Catalogues. 

Genus Couematxjra, n. gen. 

Primaries with two vsubcostal and four apparent median branches 
visible to the naked eye, the lower radial forming the fourth 
median, tlie upper radial not visible ; diseocellular strongly 
angulated in the middle. Secondaries with two subcostal 
branches, the upper one lying close to the costa, and four 
median, branches, the fourth being really the lower radial ; 
diseocellular strongly angulated. AntennsD slender. Head 
rather small. Abdomen very long, with large bushy anal tuft. 

Type O. clirysof/astra^ Perty. 

1. CoREMATURA CHRYSOG ASTRA = Glaucopis clu’ysogastra, Fertyt 
Delect, pi. 31. f. iO. 

Eunomia abdomiualis, Walker, Lep. Met. vii. p. 1617* 

St. Paulo {Bates), Archidona (Stevens), B.M. 

Described again by Walker (in his ‘ Supplement,’ i. p. 89) as 

Lagaria dbdomina Us. 

Genus Arotroeides, n. geii.'^ 

Primaries with one evident subcostal branch (forking from 
below near apex) ; two radials placed at the upper and lower 
extremities of tlie cell, so that the lower diseocellular is re- 
duced to about a quarter the length of the upper; discocellu- 
lars nearly straight ; three median branches, emitted regularly 
beyond tbe middle of tbe nervure. Secondaries with two sub- 
costals ; one radial ; straight discocellulars, the upper rather 
longer than the lower ; three median branches emitted regularly 
beyond tbe middle of the nervure. Anteniue plumose to near 
the tip. Head moderately large ; palpi about level wdth top of 
head. Abdomen constricted at the base, with terminal straight 
anal tuft. ’ Type A. ogMon, Walker. 

1. Aegyroeidbs opHioN=;Glaucopis (Dinia) ophion. Walker, Lep, 
Met I p. L9L 

Cartliageiia and Venezuela (Becker), Type, B.M« 

* I am aware of tbe fact tliat Argyrodes (sk) has been used for a genus of 
Araehnida ; but I think Argyroeides distinct enough for so dissimilar a group of 
animals. 
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Genus Pkzapteba, ii. gen. 

Costal and subcostals of primaries well dcfiiod ; subcostal with a 
fork near apex, and a third branch (generally representing the 
upper radial) emitted just beyond end of cell; lower radial 
emitted with second and third median braiiclies from lower ex- 
tremity of cell ; an interradial and recurrent nervure, lying 
close to the lower radial until near to the cell, which it passes 
through to the base, thus making two discocelluiars witii tlie 
usual angle. Secondaries small ; subcostal branches fonniiig a 
simple long fork ; upper radial and continuous recurrent ner- 
vure running through the centre of cell and along the margin 
of lower radial to outer margin ; discocelluiars rather long, 
nearly equal in length, the upper one slightly concave, run- 
ning obliquely inwards, the lower convex, running obliquely 
outwards, emitting the lower radial froiri its centre ; three 
median branches, the second and third emitted near together 
at end of cell. Body much as in Argyroeides^ but the abdomen 
rather less constricted. Type P. sordkla. 

1. Pezaptera soRDrDA=Euiiomia sordkla, Walker, Lep. Bet. vii. 

p. 1617. 

Pheia divisa, fValker^ Lep. Ilet. Swppk i. p. S3. 

Santarem, Villa Nova, and Ega {Bates), Type B.M.. 

The type of P. sordida is faded ; but P. divim has its black 
colouring ; in other respects the two types are identical. 

Genus Eumenogasteb, Ilerrkdi-ScIdl/f'er. 

1. Eumenogaster kvm enes A krrlc/i-Schaffer^ Auss. Schmeli.iA. 73. 

423. 

Brazil. 

2. E. KOTABins = Psciidosphcx notabilis, Walker, Lep. lIet.Sif.ppl. i. 

p. 94. , 

Tapajos (Bates). ‘ Type B.M’. 

3. E. ? TRicoEOii = Glaucopis tricolor, Packard, ]st Ann. Rep. Feab. 
Jead. p. 62 (1869). 

Napo ami Maranon rivers. 

I believe this to be a Mumemgaster ; it seems nearly allied to E. 
mfahilUf so far as 1 can judge from the description. 



lEPIPOPTEBA OF THE FAMILY iZTCLEKIDJE. 


405 


Genus Tkiciiijba, Ililhier. 

1. Trichura LATiFAsciA=Glaucopis (Trichiira) ktifascia. Walker y 
Lep. Met, i. p. 193. 

Para [Bates), Type, B.M. 

2. T* CAUDATA=Zyg£ena caudata, Fabrickis, Sp. Ins, ii. p. 165. 

Rio (Stevens), Brazil (Argent)^ St. Paulo (Bates), B.M. 

3. T. coARCTATA=Sp]iinx coarctata, Cramer, Pap. Bxot. |>!. 4, 
iigs. P, Gr. 

Pernambuco (J. P. G. Smith), Para (Bates), B.M. 

4. Trichura druryi, llUbner, Verz. bek. Schmett.'^. 126. ii. 1365. 
Sphinx coarctata, Drury (wee Cramer), 111, ii. pi. 27. fig. 2. 

Honduras (Dyson), B.M. 

5. T. ESMERALDA= Glaucopis (Trichura) esraeraltla, Walker, Lep. Met. 
L p. 194. 

Honduras (Dyson). Type, B.M. 

6. T. AUEIFERA, n. sp. 

Glaucopis (Trichura) melas, var.? M^alker (nec Cramer), Lep. Bet, i. 
p. 194. n, 94. 

Para (Bates). Type B.M. 

The SpMncc melas of Cramer is a liommcera. 

Genus Sthtrichura, n. gen. 

Subcostal of primaries with verj short terminal fork, onij risible 
with a lens ; upper radial emitted from tiic upper end of cell, 
lower only present as a fine line proceeding from the end of 
the third median branch ; discocellulars nearly in a straight 
line ; second and third median branches nearer together than 
first and second. Secondaries as in Triolmra, 

Type S. virens, n, sp. 

1. SyNTEICHURA VIRENS, H. Sp. 

Body dark shining green ; antenna; black, with whitish tips ; pterygodes 
with whitish margins ; whitish dorsal and lateral streaks at base of 
abdomen : wings as in Trichura, hyaline-white with blaek veins, mar- 
gins, and discoceiliilar litiira in primaries : body below black ; base 
of abdomen white : expanse of wings 23 millims. 

St. ^ Paulo (Bates), Type, B.M. 

Genus Hebea, Wal?m\ 

1. Herea metaxantha=s G laucopis (Hereaj metaxanthus, Walker, 
Lep. Ilet, i. p. 198. 

Para (Bates). Type, B.M. 
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2. II. iiUFiCEPS=:Glaucopis (Ilerea) rufieeps, Walker^ hep. Ilet. i. 
p. 198. 

Para (Bates). • Type., B.M« 


Genus Psetjbosphex, IlUhner. 

1. PsEUDOSPiiEX ZETHUS, Huhier, Samml. exot. Schmeti. Zutr. 

■figs. 49^, 50. 

Para and Santarem (Bates) : ' B.M . 

2. P. iEauALiwS = Isaiitliene0cqualis, Walker, hep. Het. Suppl. i. p. 87* 

Ega (Bates). Type, B.M. 

3. P. siNGULARis = Glaiicopis (Hyela) singularis. Walker, hep. Met. i* 

p. 182. 

Par^i (Bates). Type, B.M. 

4. P. MUN!>A=Isantlu’ene munda. Walker, Lep. Het. vii. p. 1605. 

Santarem (Bates). Type, B.M. 

5. P. CONSOBRINA, IVulker, Lep. Het, vii. p. 1619. 

Tapajos (Bates). B.M. 

6. P. posTiCA = Glaucopis (Phacusa) postica, Walker, Lep, Het. i. 

p. 178. 

Santarem (Bates). Type, B.M. 

7. P. BROMUS = Chrysostola bromus, Herr.’^Sch.Auss. Bchmett.'fig.427. 

Brazil, 

TMs must not be confounded with SpJdnss hrorms of CmmeT ^ 
wliicli is a Dpeladia. 

There is a little group of genera, including lUipida^Anticlilons, 
and Briphia, -wliicli seem to make a passage between the present 
subfamily^' and the OharideiiuB ; I believe them to be Zyggenid<a), 
yet hardly know how to distinguisb them striictux’ally from the 
Charideinse. I shall refer them to the Zy^gasuoid Arctiida under 
the subfamily name of Antichiorium. 


EXPLANATION OF THE PLATES. 
Plate XXm 

Fig. 1, Venation of secondaries of CalUtomis, 
% Venation of primaries of Bheta. 

3. Ditto of Cosmosoma. 

4, Ditto of Isantkrene. 



Lirni. Soo, tTourn . Zoid'. Vhl.XlL Tah.21, 
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Plate XXYII. (continued). 

Fig. 5. Venation of primaries of Pceeilosoma, 

6. Ditto of Honmocera, 

7. Ditto of Erruca, 

8. Metathoras and abdomen of M^T 7 mcopm. 

9. Ditto, profile view. 

10. Venation of primaries of Aneh'enwiorpha, 

11. Ditto of Smvsa. 

12. Ditto of Leiicotme77iis. 

13. Ditto of Gynuielia. 

14. Ditto of Lossoplilebia , 

15. Ditto of Mochhpfem. 

Plate XXVIII. 

Fig. 1. Venation of secondaries of Procoies. 

% Ditto of Notioptera, 

3. Ditto of Tria7i€i(,m. 

4. Ditto of PseiidospJmiopfera, 

5. Ditto of Hm^risina. 

6. Ditto of J'h/mma. 

7. Ditto of Psichotoe. 

8. Ditto of i)iwpklehm. 

9. Ditto of Ichoria, 

10. Ditto of Epitoxis. 

11. Ditto of Thp7'etes, 

1% Ditto of Eutomis, 

13. Ditto of Pcmpa. 

14. Ditto of Artona, 

15. Ditto of Phacusa. 

16. Ditto of Synto^ncidii, 

17. Ditto of Saliunca. 

18. Ditto of AmpcUs, 

19. Ditto of Empyreuma, 

20. Ditto of Eiichroinia. 

21. Ditto of Hutiea, 

The group of genera constituting "Walker’g Faiiiily BloptMm 
contains the types of species referable to the Bmhromiinm^ the 
OliariddfKB, the Verico^imm^ the W^etemeriim^ and tlie 
Deltoids ! I shall consider them in a special paper. 


LINX, lOnEF. — ZOOLOOYj VOL. XU. 
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On tlie Subfamilies Anticliloriiise and Charideiine of the Lepido- 
pterous Families ZjgsenidiB and Arctiida?. By Aethue G\ 
Butlee, F.LB,, Fi,S., &c. 

[Eead June 17, LS75,] 

(Plate XXIX.) 

In a former eommuuicatioiL to the Society I considered the ar- 
rangement and structure of the subfiimilies of typical Zyganiidas ; 
I shall now proceed to investigate the aberrant subfamily Anti- 
chlorinse and the Arctiidse of the group Charideinje, hitherto re- 
ferred by entomological authors to the Zygseiiidte. Both of these 
subfamilies are characterized by having the usual number of 
branches to the median nervure of secondaries ; but the Cliari- 
doinsB are of a more robust, and consequently less typically Zygm- 
noid form ; the arrangement and branching of the wing-veins are 
altogether more like the Arctiidse ; and, as a rule, the wings are 
more densely clothed with scales. The larvae, so far as we know 
them, are also very hairy, and ornamented with long diverging 
tufts. Owing to loss of last page of MS., the AntichloriruB are 
referred erroneously to the Arctiidse. 

Family ZYG-^NIDjE. (Aberrant group.) 

Subfamily ANTicnLOBiNiE, JButler. 

Genus Mallostexhus, n, gen. 

Palpi rather long ; thorax broad, and fluffy in appearance ; abdo- 
men gradually narrowing backwards to the anus, which has a 
terminal tuft of short hairs: wings semiopaque ; lower radial 
of primaries branching from the third median branch ; siibeos- 
tals of secondaries forming a simple fork from upper cxtnunity 
of discoidal cell ; median branches three in number, the first 
emitted before the end of cell, the second and third ibriniiig a 
fork from the louver extremity of the cell, the false radiai and 
its 1 ‘ecurrent nervure running from the base of the median iier- 
vure through the cell, along the edge of the third median branch 
to outer margin. Type Jf. Walker. 

1. Mallostethus MBTAM'ELAs=:GIaiicopis (Pseiidomya) metamelas. 
Walker j hep. Bet, i. p. 145. n, 8. 

Fai4 {Grahame ^ Bates), Ty|}e.> B.M. 
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Greuus PsEUDACLYTiA, B. gen. 

Ailitd to the preceding genus, but the thorax less robust; the 
primaries opaque ; the subcostal branches of secondaries fork- 
iug from a footstalk; the third median branch of secondaries 
with a fork-branch running into the false radial, and doubtless 
'representing the true radial nervure ; a false nervure running 
from the margin, exterior to and parallel to the submedian 
neryiire, but not reaching the base of the wing. 

Type P. o'ppomns^ Walker. 

1. PsEUDACLYTiA oppoNENS=Pampa opponens. Walker, Lep, Het. 
Siippl, i. p. 100. 

Ega {Bates), T3fpej B.M. 

This species has somewhat the aspect of the genus Aclytia. 

Grenus JSTapata, Walker, 

L Napata TERMiNALis = Euchromia (Napata) terminalis, Walker, 
Lep, Het. i. p. 231. 

Pernambuco (J. P. G. Smith), Brazil (Stevens), Type, B.M. 

? 2, N. JLEUCOTELUS, Walker, Jibs'. =Euchroraia (Napata) terminalis, 
var.. Walker, hep. Het. i. p. 232. 

Honduras and Venezuela (Dyson). Type, B.M. 

This form has the transparent area of the primaries much more 
distinct than in the typical 2T. terminalis, as also the dorsal white 
line on the abdomen. 

- Grenus Ohloropsihits, n. gen. PL XXIX, fig. 1. 

In ail respects (excepting neuration) closely resemhling Hseudo- 
spliemptera ; but the secondaries with the subcostals branching 
from a very short footstalk ; the discoceilulars forming a sharp 
angle, through which the false nervure runs from base of me- 
dian nervure to outer margin ; the median nerviu^e with three 
branches, the first emitted before the end of cell, the second 
and third forking from the end of cell. 

Type Okhropsinus laneeolatus, n, sp. 

I. Chloeopsinus lanceolatus, n. sp. 

Exactly like Psendosphenoptera basalts in pattern and colouring, but of 
a narrower and more slender build : primaries above steel-blue, with 
the base and outer margin brown ; two basal hyaline white spots se- 
parated by the median nervure ; secondaries dark brown, base hya- 

29 * 
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line; body browiia face spotted withwldte; back of bead, ptciTgodes, 
and back of thorax spotted with Tiietallic o-reeii ; abdomen with two 
basal white spots, two or three dorsal green spots on tlic Inndcr seg- 
ments and a green lateral interrupted streak along each si(l(‘ ; antenna; 
black-brown, white at base ; wings below dark brown, with diffused 
metallic green streaks along the costal and median nminrsi ; body 
brown below% sides of palpi, front coxm, and a row of spots along each 
side of venter metallic green*, basal segment of abdomen and hind 
coxae w'hite tarsi ociireous : expanse of wings millims. 

St. Paulo (Baies). Type, B.M. 

This species may eventually turn out to be the male of 
spJienopiera ; if so, that genus (which I Imvc; conBidered as an ab- 
errant group of the EachroiniiiuT) will have to be referred to tlie 
present subfamily, in which it will still form an aberrant genus oji 
account of the absence of the third median branch in secondaries. 

Genus iLLiPUiiA, Waller, PI. SXIX. fig. 2. 

1 . Jllipula ALECTON=Sphmx alecton, Cramer, Pap, Ewot, iv. pi. 382. 
f. D. 

Sesia melanocblorus, Sepp, Surin. p. 145, pL 69. 

Brazil {Mornay), B.M. 

The larva ot this species is figured by Sepp ; it is white, and 
clothed 'with long, slender, white hairs, but has no tufts of bristles 
at either extremity. Sepp remarks respecting it : — 

Xous trouvions cette Chenille velue couverte de poils longs et 
blanes, clout nous donnons la figure sur la feuille inferioiire, au 
iriois de P^vrier sur la feuille d’un vegetal, qidon nornme Ttiper 
indien au Surinam, et nous la decouvnmes six jnois apres sur 
les feuilies des Jurea-les^neSj mais nous ignorons la den onii nation 
Latine de ces deux vdgetaux.’* 

2. I. DOLOSA = Euchromia (Pampa) dolosa, Walker, hep. lleh i. 
p. 238. 

Pernambuco {J. P. G, Smith.) Type, B.M. 

It is a curious fact that althougli the two species above q«ot.ed 
are placed consecutively in Mr. Walker’s Catalogue, lie failed to 
see that they were congeneric. 

Genus Ixyeasia, n., gen- PI XXIX. fig. 8. 

Chiefly differs from IlUpula in its much greater size, more robust 

body and antennm, a brush of hairs 'on each side of the basal 
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segment of tlie abdomen; and the third median branch of se- 
condaries being emitted from the middle of the second. 

Tj'pe L trogomides^ "Walker* 

L IxYLAsiA TROGONoiDi3s= Aclytia trogonoides. Walker^ Lep, Hi4. 
SiippL i. p. 101. 

Brazil (Gardner), Typc^ B.M. 


Genus Peocalypta, n. gen. 

Primaries very elongate, with hyaline spots, costal margin undu- 
lated ; the second and third median branches and the lower 
radial emitted close together at end of cell, and far distant 
from the first median brancli ; secondaries subtriangular, apical 
half of costal margin excavated ; subcostal vein with two 
branches, forking off from anterior extremity of discoidal cell ; 
discocellnlars strongly angulated, separated by the false ner- 
viire, which runs through the cell to near the base of the median 
iiervuro ; median nervure with three branches, the first emitted 
before the end of cell, the second and third emitted together at 
lower extremity of cell. Type P. suloyanea^ Walker. 

L Procalypta suECYANiSA = Euclxromia (Endera) subeyauea, 
Walker, Lep, Bet, i. p. 230. n. 48. 

Mexico (Hartweg), Type, B.M. 

Genus Ptebygopteeijs, n. gen. PL XXIX. fig. 10. 

Allied to the preceding genus, and to Anticliloris ; wings opaque ; 
secondaries with the anal angle distinctly caudate, and both 
inner and outer margins slightly excavated, the veins nearly as 
in the preceding genus, but the front of the cell projecting for- 
ward, so shortening the subcostal branches and lengthening 
the upper discoeeliiilar ; the false radial also forking from the 
centre to the apex of second subcostal branch (this may, how- 
ever, be a natural wing-fold). clampennu, n, sp. 

i, PtERYGOPTERUS CEAVIPENNIS, XI. sp. 

Body dark broivn ; frons, the palpi in some lights, crest, a few scales at 
back of iiead and at anterioi’ margin of prothorax, a spot on the 
shoulders, a longitudinal Htura on metathorax, the lateral cirimi-like 
expansions and an interrupted line along each side of the abdomen 
metallic green ; antennse black, tipped with orange ; primaries with 
the costal half dark sericeous olive-green, purplish at its borders, 
with the veins at base, and the median vein between its branches 
bright bronzy metallic green ; inferior and external area cho^‘olatc- 
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brown • secondaries with the costai half bright metallic green ; anal 
half brown, with the veins, outer margin, and tail blue-green ; wings 
dark shining blue-green j the apex of primaries (excepting the ner- 
Yures) broadly dark brown : body black 5 coxae of first four legs 
bright metallic green, hind pair shining yellowish cream-colour, re- 
mainder of legs in certain lights dark blue-green ; venter in some 
lights dark green : expanse of wings 47 millims. 

Espiritu Santo (Higgins), Type, B.M. 

This remarkable species forms a natural transition from the 
Illipula to the AjiticJiloris group of genera j it is, however, easily 
distiaguisbed from all Zygaenidm by the peculiar shape of the 
secondaries. 

Ill the succeeding genera the first branch of the subcostal iier- 
VLire springs freely from the discoidal cell. 

G-enus Ceeamidia, n. gen. PL XXIX. fig. d, 

"Wings opaque; secondaries with subcostal branches emitted 
independently of each other ; the disco eelliilars oblique, an- 
guiated ; the median branches emitted near together close to 
the lower extremity of the cell ; recurrent false iiervuro not 
reaching to the base of the cell : body rather slender ; abdo- 
men cylindrical, smooth, with a short terminal tuft of hair in 
the males. Type C, fmnipennis, Walker. 

1. Cekamidia FUMiPENNis = Euchroinia(Pampa) fiimipemiis,?'Fa/Z:er, 
Lep. Bet. i. p. 24L n. 66 . 

Ega (Bates), Type, B.M. 

2. C. CATALEUCA, tt. Sp. 

Like C.fmnip emits RhovG basal area of primaries below' paler ; secon- 
daries below witb a broad central creamy-white baiul from costa to 
abdominal margin : expanse of wings .35 millims. 

E. Peru (Degand). Type, B.M. 

Genus Passikeuba, n. gen. PL XXIX. fig. 4. 

Nearly allied to the preceding geuus, but the cell of seconda- 
ries projecting prominently forwards at its anterior extremity, 
thus shortening the subcostal branches and increasing tbe 
angle of the discocelliilars ; antennae rather thicker. 

Type P. fusifomiis^ Walker, 



SUBFAMILIES ANTICHLOEraiE AFfD CHAEIBEIKJi:. 


413 


1. Passineura FUSiFOBMis = Pampa fusiformis, Walker, Lep. Het. 
vii. p. 1629. 

Tapajos {Bates). B.M, 

G-eiius xiNTTCHLoiiTS, Huhier. PL XXIX. fig. 5. 

!. Antic HLORis ERiPHiA = Zyg8ena eriphia, Fabricius, Sp. Ins. ii. 
p. 163. n.3L 

Para (Bates). B.M. 

AnticJiIoris pJiemonoe, Hiibner, Zutr. figs. 15, IG, is synoiiy- 
mons with tlie above ; but A, caca is distinct. 

2. A. SCUBDERII, B. sp. 

Closely allied to J. eripJiia, but the wings and antennse purplish choco- 
late-brown instead of dark shining green ; the collar with larger lateral 
crimson spots ; the abdomen duller in colour ; the secondaries are also 
more acuminate at apex : below the differences are similar, excepting 
that the costal area of secondaries is dark shining green : expanse of 
wing 40 millims. 

Santarem (Bates), Type, B.M. 

1 have named this species after Mr. Samuel Scudder, the well- 
known American entomologist. 

3. A. CACA, Hubner, Samml, eocot, Sckmett, Zutr, figs. 133, 134. 

Brazil (Bates). Type, B.M. 

This is larger and darker than A. eripliia ; the secondaries are 

less constricted at apex ; and the costal area is sordid whitish in- 
stead of silvery white ; the abdomen is also bronzy, with the lateral 
and dorsal streaks scarcely perceptible ; the wings, however, are 
similar on the under surface. 

4. A. ANTHRACiNA=Euchroraia (Amycles) anthracina, Walker ^ Lep. 
Set, i. p. 253. 

Venezuela (Walker). Type, B.M. 

Walker confounded this species with examples of another 
genus, being doubtless misled by a certain amount of similarity in 
coloration. 

5. A. auADRicoL.OR=Charidea quadricoior. Walker ^ Lep, Het, SuppL^ 
p. 1867. 

'Bmzil (Walker). Type, B.M. 

Here, again, Mr. Walker was misled by the colouring of the 
insect, the secondaries having a crimson streak from apex to 
middle of disk, and a crimson outer margin. 
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Grenuis Eu.iim.fA, Felder, FL. XXIX. tig. 0. 

1. Ekiphia ustulata, Felder, Reise der Nov. Lep. iv. pi. cii. iig* i7» 

Paclio, New Granada Bogota (S/ewts). B.M. 

2. K. TRACT! P ENNIS, n. Sp. 

Allied to the preceding; wings darker, narrower, and more elongated; 
hack of head crimson; pteiwgodes without metallic bronzy streaks ; 
metallic spots on abdomen of a greener tint ; a large metallic-green 
(instead of pale tawny) patch covering the end of cell and the area 
immediately beyond it ; basicostal metallic-green patch on seconda- 
ries larger; eoxse of front pair of legs scarlet, the remaining eoxie 
and a cent.al spot on third segment of venter silvery white : expanse 
of wings 40 niilliiris, 

Choiitales, Nicaragua {Janson), Type, B.M„ 

A weil-iiiarked and very handsome species. 


Family AECTIIBaE. 

Subfamily Chaiiijdein-'E. 

Genas Aclxtia, Tliibiier. PI. XXIX. fig. 7. 

1. Aclytia siMULATRix = Pciochyta simuiatrix. Walker, Lep, Met, 
Suppl. i. p. 106, 

Bogota. 

Evidently allied to A. halps. 

2. A, XiAHYS = Sphinx halys, Onmier, Pap. Ewt. iv. pi. 357- 

fig. C. 

Santax’em {Bates). B.M. 

3. A. FLAViGUTTA — Euchromia (Aclytia) tluvigutta, Walker, Lep, Het. 
i. p, 246. 

Brazil {Stevens). Type, B.M» 

This species is perfectly distinct from A. lialps in the pattern of 
the primaries, and from A. heber in the restricted hyaline area 
of the secondaries. 

4. A. HEBER = Sphinx heber, Cramer, Pap. ExoL iii. pi. 287. f. A. 

Santarem (Bates). B,M« 

5. A. PUNCTATA, n. sp. 

.Eucliromia (Aclytia) heber. Walker (tiec Cramer), Lep. Het^ i p» 244. 

n.75. 

This species differs from the preceding in its greater size, broader wings, 
the paler colour of the thorax and primaries ; the ' darker metallic- 
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green bands on the abdomen ; the yelloiv spot on the primaries re- 
duced to a point and placed about halfway betw^een the base and 
apex ; the narrower black apical border of secondaries ; and on the 
underside in the paler apical half of primaries, the greyish tint of the 
internal area, and the elongate triangular form of the yellow spot *. 
expanse of wings 32 millims. 

Honduras {By son). Type, B.M. 

Genus Chaeidea, Dalman {HerricJi- Schaffer). PL XXIX. fig. 11. 

1. Charidea submacula = Euchromia (Automolis) submacula, 
Walker, hep. Het. i. p. 214. n. 13. 

Venezuela {Dyson). Type, B.M. 

I believe this to be a mimic of the genus Histicea ; the two 
constantly come together in collections. 

2. C. ARBOGAx\s = Euchromia (Autoinolisj arrogans, IValker, hep. Wet. 
i. p. 214. n. 14. 

Venezuela (Becker), Veragua {Salvin). Type, B.M. 

3. C. SPLBNDIDA, Ilerrick-Schdffer, Aim. Schmelt. fig. 232. 

Venezuela. 

4. C. Alonzo, n. sp. 

Closely allied to C. fulgida, but with a pale quadrifid crimson streak 
crossing the disk obliquely from subcostal nervure to second median 
branch ; the scarlet border of secondaries terminating more abruptly 
towards apex; primaries below^ with the metallic-green streak re- 
stricted to the base of the wdng ; the discoidal scarlet spot larger, but 
paler ; the postmedian band of upper surface broad and w^ell defined : 
expanse of wings 42 millims. 

Venezuela {Dyson). Type, B.M. 

This is the supposed variety of O.fmtiiosa indicated in Walker’s 
list. 

5. C. Imogena, n. sp. 

Allied to C. falgidCi but with a trifid rosy streak crossing the disk very 
obliquely from base of upper radial to just below second median 
branch j the scarlet border of secondaries much wider, and tennina- 
ting abruptly towards apex ; all the metallic-green colouring more 
golden in hue ; the basal area of secondaries more decidedly blue ; 
primaries below with the metallic areas golden green; the scarlet 
discoidal spot replaced by a larger rose-coloured spot ; no green spot 
beyond the cell, but a broad oblique rosy band as in C. Aloma; 
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border of secondaries as above, but rosy : expanse of wings 45 
millims. 

Peru. Type, B.M. 

Nearly allied to the preceding species. 

6. C. FULGiDA, Herrich- Schaffer y Auss. Schmett. i. 235. 

Euchromia (Aiitoinolis) fastuosa, WalkcTy Lep. Het, i. p. 215. n. 13. 

Jamaica (Children), Brazil (Mornay), B.M. 

7. C. CINCTIPBNNIS, Walker, Lep. Het. Suppl. i. p. 97. 

Bogota (Stevens). Type, B.M. 

8. C. sciNTiLLANS = Eiicliromia scintillans, Butler, Lep. Exot. pi. Ixi. 
fig. 16. 

Cartago, Costa Rica (F«ira Patten). Type, B.M. 

9. 0. FULGENS, Herrich- Scheffer, Auss. Schmett. i. fig. 234. 

Bogota (Stevens). Three specimens, B.M. 

10. C. MICA NS, Herrick- Sehdffer, Auss. Schmett. i. fig. 233. 

Bogota (Stevens). Four specimens, B.M. 

Two of our examples have the spots on primaries very pale, and, 

towards the base, suffused with yellowish. 

11. C. HUEAMA, n. Sp, 

Body above purplish black ; head and thorax spotted and streaked, and 
the abdomen broadly banded with metallic blue-green: primaries 
blackish brown, base metallic green; a large oval interno-median 
spot, bounded above by the median nervure, an elongated subcunei- 
form patch, placed obliquely to the above-mentioned spot and almost 
filling the discoidal cell, and a broad, oblique, trificl fasciolc, cut by 
the third median and lower radial veins, all pale rose-colour ; secon- 
daries shining purple, with the costa brown ; fringe rosy whitish ; 
body below nearly as above ; primaries with the interno-median and 
discoidal patches enlarged and fused, deep rose-colour ; postmedian 
fascioie widened and deeper in colour ; interno-basal area of wings 
shot with steel-blue ; secondaries purple, metallic green at the base, 
with a broad costal and external blackish border j fringe rosy whitish ; 
expanse of wings 44 millims. 

Ecuador (Buckley). Type, B.M. 

A very beautiful and distinct species. 

12. C. BELLA=:Gkucopis bclla, Guerin, Icon. Reyn. Anim. p, 502, 

Charidea hmmatodes, Boisduml, Lip. Gnat p. 82. 

Orizaba, Mexico (Batteri). B.M. 
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13. C. BivuLNERA, Grote. 

Orizaba, Mexico (Botteri), B.M. 

Is not tills lovely little insect the male of 0. lella ? 

14. C. GLORiosA = Euchromia (Autoraolis) gloriosa, Walker, Lep. Het. 
i. p. 215. 

Guatemala (Salle), Type, B.M. 

Nearly allied to 0. hivtclmra^ 

15. C. JucuNDA=Euchromia (Aiitomolis) jueimda, Walker, Lep, Het. 

p. 16 . 

Charidea fastuosa, Mmetries, Cat, ii. t. xiv. fig. 8. 

Brazil {Becker), Eio (J. P. G, Smith), Espiritu Santo (Stevens), 

Type, B.M. 

I have little doubt that Cijampepla and Entomis of Eelder 
are identical with Charidea. Cyanopepla eucyane, which is in 
Mr. Bruce’s collection, does not differ in structure. 

Genus Heliuea, n. gen. PI, X’XIX. figs. 13, 1.7. 

Allied to Charidea ; males generally with a broad caudate ter- 
mination to the anal angle of posterior wing, emitting from the 
back a radiating compressed brush of stiff hairs ; the subcostal 
nervure with three branches, the first ill-defined in the female, 
emitted before the end of the cell, the second and third forming 
a fork from the anterior extremity ; discocellulars forming 
a sickle-shaped line, the upper one being considerably longer 
than the lower and distinctly inarched ; vsecond and third me- 
dian branches emitted together from a footstalk at posterior 
extremity of cell. Type Iff. solicauda, n. sp. 

L Hbliura apicalis, Ilerrich^ Schaffer, Auss, Schmett, i. f. 236. 
Euchromia albiplaga, Walker, Lep, Het, i, p. 218. 

Brazil (Mornay), Yenezuela (Dysoti), B.M. 

This species (PL XXIX. fig. 9) is somewhat abnormal, the sexes 
being apparently alike and somewhat resembling Charidea in their 
eminently metallic coloration ; it is, however, so nearly allied to 
ff, thetis and tenens in other respects that I have not thought it 
worth while to place it in a separate genus. Mr. "Walker errone- 
ously referred it to his genus JBListima, 

2. H. CAPys=Zyg8ena capys, Fabricius, Sp, Ins, ii. p. 166* n. 48. 
Surmam. 

3. H. LACTEINOTA, B. Sp. 

Eucbroniia (Dipsenfe) capys, var. ? Walker, Lep, Het. i, p. 262. 

Tapajos and Ega (Bate.s), Type, B.M. 
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Eeaclily distinguisliaMe from H, capys bj the transparent area 
in secondaries. 

4. H. THETIS = Sphinx thetis, Limceus, Mant, i. p. 539. 

Zygjsna thoas, FabriciuSi Sp* Ins. ii. p. 166, n. 53. 

$ . Venezuela {Dyson). B.M. 

Tiiis is E. thetisy var. ? of Walker. 

5. H. LENEUS = Sphinx leneus, Cramer, Fap. Bssot. iii. pi. 248, f. G, 

d. DemeYoxn {Bowerharih). B.M. 

This is M. ilioaSy var, ? of Walker ; it differs from the preceding 

species in the less brilliant metallic colouring of the abdomen, 
the smaller transparent area of secondaries, and the smaller white 
spot at apex of primaries. 

6. H. TETRAGii.AMMA=Eiichi*omia (Eiicereeon) tetragramma. Walker, 
Lep. Het. i. 268. 

d * Santarem (Ea^es). Type, B.M ^ 

7. H. pyaRHosoMA, n. sp. 

Larger than the preceding species, the wings longer, the hyaline spots 
towards apex of primaries united, the secondaries with a narrower 
blackish border : back of head dull ochraceous, the pterygodes mar- 
gined and the thorax longitudinally streaked with the same colour ; 
coxjc, trochanters, and distal half of femora red, the remainder of 
the legs brown : expanse of wings 32 inillims. 

Para {Graham). Type, B.M. 

Easily distinguished from TL ietragramma by its superior size 
and the colouring of the legs, the tibia3 of that species being alter- 
nately spotted with reddish and black . 

8. H. SOLICAlJBA,n. sp. 

Euchromia (Eucereon) tetragamma, var. /3, and fem.? Walker, Lep. 
Set. i. p. 268. 

d, J. Honduras {Dyson). l\ypes, B.M. 

This is altogether a paler species (that is to say, with more 
white colouring in the wings) than the two preceding it. 

Genus Acbidopsis, n. gen. PI. XXIX. fig. 14. 

Allied to the preceding genus ; wings alike in both sexes, the first 
subcostal branch of secondaries w^anting, but the false radial and 
its recurrent continuation present ; iowmr discocellular reduced 
almost to a point ; lower radial curved ; costal margin slightly 
excavated. Typ® hiifmcmy Walker. 
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1. Acridopsis LATiFASCiA=Eucerealatifascia, JValJcer, Lep. Het . vii , 
p. 1639. 

Para (Bates), . B.M. 

Excepting in the coloration of the body, this species is much 
like Selmra soUeauda, 

2. A. MAR.iCA = Sphinx marica, Cramer, Pap. Exot. i. pL 20. f. F» G. 

Para (Graham). Two examples, B.M. 

Confounded by Walker with the next species. 

3. A. GRYLLOiDES = Eucliromia (Eueereon) grylloides. Walker, Lep. 
, Eet i. p. 271. 

Para (Graham). d'ype, B.M. 

4. A. THALAssiCA=iEucerea thalassica, Felder, Reise der Nov. Lep. iv. 
pi. cii. fig. 18. 


Genus Teltonetjka, Felder. PL XXIX. fig. 12. 

1. Telioneura suBPLENA = Eiichromia (Eueereon) subplena, Walker, 
Lep. Bet. i. p. 266. 

Rio Janeiro (Stei}ens). Typ®? B.M. 

This appears to be referable to Eelder’s genus, although differ- 
ent in colour. 

2. T. GLAucopis, Felder, Reise der Nov. Lep. iv. pi. cii. fig. 31. 

? 

3. T.? CORAS = Sphinx coras, Cramer, Pap. Exot. iv. pL 312. f. A. 

Surinam. 

The Aoharia hrunmts of Hiibuer’s ‘ Yerzeichniss ’ will be the 
type of that genus, not because it is the first species (as Scudder 
seems to think that I imagine to be the rule), but owing to 
Walker’s action at p. 274 of his ^ Catalogue he moreover refers 
A. coras to Automolis with a ? 

Genus CuEAroHOTUS, Ilerriah-Schd^er (restricted). 

PL XXIX. fig. 2a. 

1. Crbatonotus incertus, Herrich-Schdfer, Auss, Scimett, i. 
fig. 603. 

Automolis rediicta. Walker, Lep. Het. vii. p. 1638. 

Fifty miles W. of Rio Janeiro (Sir W. Smith). B.M. 

This is one of the most remarkable species of the group. 



420 


MR. A. a. BUTLER OK THE 


Genus Automolis, Ililbner. PL XXIX. fig. 25. 

Eupiesia, Felder ; Euc jrta ( part), Felder. 

1. Automolis sphingidea'^: Glaucopis sphingidea, Ferty, Deled. 
Anim. pi. 31. f. 12. 

Para (Bates), B.M. 

Walker referred this species to his group Dipa3ii0B. 

2. A. viTTi GERA = Pender, Reise^er Nov. Lej). iv. ph cii. fig. 9. 

Ega (Bates). B.M. 

Closely allied to the preceding species. 

3. A. FULGUBATA, II. sp. 

Froiis black, metallic green behind the palpi, crest with a transverse 
orange line ; top of head black with a large, central, metallic-green 
spot, and an orange stripe on each side ; collar black in the middle, 
orange on each side ; pterygodes orange, a black spot on the shoul- 
ders j thorax black, clothed with brown hairs ; abdomen jet-black, 
with lateral and dorsal metallic-green spots : wings purplish brown, 
primaries with the nervures pale brown ; a broad central orange streak 
from base of inner margin to upper radial, the line of w^hichit follows, 
and tapers to near outer margin ; secondaries with the costal area 
almost to apex occupied by a sharply defined orange patch : body 
below black, pectus spotted with metallic green, trochanters of front 
pair of legs with a central orange dot ; venter with lateral green dots, 
the three basal segments with a double parallel series of orange spots": 
expanse of wings 46 millims. 

Espiritu Santo (Eiggins). Type, B.M. 

4. A. SYPiLus=Sphmx sypilus, Cramer, Pap. Exot. ii. pL .99, f. A, 

Surinam, 

This may be i-egarded as type of Automolis, since it is congeneric 
with the species proposed as type by Walker, “^Lep, Ifct.’ vii, 
p. 1634. 

5. A, pACKARDII, n. sp. 

Euchromia (Dipmnm) Sypilus, Walker (me Cramer), Lep. Hei. I p. 260. 
n. 106, 

This species has two orange streaks in primaries, the one running from 
near the base to near the outer margin, the other from near costa (at 
external third) to outer margin,* the shorter streak, therefore, is 
nearly parallel to, but slightly divergent from, the long one : expanse 
of wings 38 millims, 

Para and Ega (Bates). Type, B.xM. 

Xearly allied to the preceding species. 
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(), A. FLAViciNCTUS = Creatonotus flavicinctus, Herrich- Schaffer ^ Auss, 
Schmett. i. fig. 433. 

Automolis angulosa, Walker, hep. Het, vii. p, 1634. 

Bogota {Stecens). B.M. 

7. A. PEiETEXTA = Eucyrta pr®texta^ Felder, Reise der Nov* Lep. iv. 
pL cii. fig. 6. 

8. A. coNTKARiA=:Euciiromia (Dipsenge) con tram, Walker, Lep. Het. 
i. p. 259, n. 104. 

Ega (Bates), Type? B.M. 

9. A. GEOMETHicA=Eiicyrta geometrica, Felder, Reise der Nov. Lep. 
iv. pi. cii. fig. 6. 

Evidently allied to the preceding species. 

10. Automolis ameoides, n. sp. 

Head black, frous metallic blue-green ; collar nearly yellow, with blue- 
black dorsal and lateral streaks j pterygodes yellow j thorax yellow 
with a central longitudinal metallic-blue streak *, basal segments of 
abdomen yellow, anal segments black, ail the segments with lateral, 
and the anal segments with dorsal metallic blue-green spots : wings 
mealy yellow' j primaries with a dark-edged dove-coloured border from 
apex to external angle (whence it throws off a broad oblique band to 
centre of costa) and along the inner margin neaidy to the base ,* secon- 
daries with a broad (internally sinuated) external chocolate- brown 
border, tapering along abdominal margin to near the base ; pectus 
black, spotted with metallic green ; trochanters of front legs with a 
large yellow central spot; tibim and tarsi of all the legs with a lateral 
creamy whitish line ; venter yellow transversely banded with metallic 
green ; anus black-brown, spotted wdth green : wings nearly as above ; 
borders and central band of primaries darker : expanse of wings 53 
miliims. 

Ecuador Type, B.M. 

The genus Fionia of Walker w'ould perhaps be best placed here; 
it difters very little in structure from the following group j Walker, 
however, placed it between Hydrusa and Fhauda. 

Genus Pomposddola, JELubner. 

F. hyparcliuB of Cramer is type as determined by Walker. 

1. PoMPOSTOLA HYPAECHUs = Zyg 0 ena hyf sjchm, Fabricius, sp. Ins. 
ii. p. 160. 

Sierra Leone Ashanti. B.M. 
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2, P. SEMiAaRATA= Euchroinia(Pompostoiii) semiaiirata, Walker^ Lep. 
Hei. i. p. 207 . n. 3. 

Sierra Leone (Foxcroft) and ? Type, B.M. 

3. P. viCARiA=Euchromia (Poinpostola) vicaria, Walker, Lep. Met. 5. 
p. 207 . n. 2. 

* Ashanti and Sierra Leone [Foxcroft), 

I tliink it quite possible tluit the genus Diospage is nob stnic- 
tiirallj distinct from this group ; it coubaius the two species IJ. 
rliehus and auratu-s of Cramer ; but we have representatives (>1 
neither in the Bx’itish Museum. 

Genus Belem kia, Walker^ PL XXIX. fig, 21, 

1. Belemnia eryx, Fabricius, Sp. Ins. ii, p. 161. 11 . 22. 

Brazil (Miller). B.M. 

2. B, CkamerIj Butler, Ann. dp Mag. Nat. Hist. ser. 4. vol. xv. p, 331h 
Sphinx iuaurata, Cramer (nec Suker), Pap. Exot. iii. pi. 140. figji. 

E, F. 

Santa Oatharina (Becker), Para and Tapajos (Bates), Honduras (MU er). 

Type, B.M. 

The colouring of the body in Ilubner’s figures of '^Ghrgsaor 
ergx''* is more like the Fabriciaii species ; otherwise I should have 
supposed them to represent B. GramerL 

3. B. iNAURATA=Sf)hinx inaurata, Sulzer, Hist. Ins. pi 20. fig. 4. 
‘‘America.” 

The male of this species has the hinder segments of the abdo- 
men blue, as iu B. Gramerl ; otherwise it is more like the succeed- 
ing species. 

4. B. Jo VIS, Butler, Ann. Mag. Nat. Hist. mv. 4, vol. xv. p, 3311 

Honduras (Miller), Veragua (Salvin). Type, B.M. 

Genus Apiconoma, n. gen. PI. XXIX. fig. 22, 

Allied to Auto?mUs, but tbe suhcostals of secondaries branching 
from a footstalk. Type A. opposita, Walker. 

1. Apiconoma APiCALis=Euchromia(Dip8ense)apicalis, Walker, Lep. 
Het i. p. 26L 

(Bates). Type, B.M. 

2. A. opposiTA=:Eiichromia (Dipaense) opposita, Walker, Lep. Het. i. 

p. 260. 

Automolis satiirata, Walker, Lep. Het. vii. p. 1635. 
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Enplesia odirophik, Felder, Reise der Nov. Lep. iv. pi di, f. it), 
lirazil {Arffeni). Type, B.M, 

3. A.? VENTBALis = Giaucopis ventralis, Guerin, Ic> Regne Anim. 
p, 503. 

Mexico. ■ 

4. A. SEMiRosEA—Aiitomolis seniirosea, WaU:er, Lep. Bet SappL u 
p. 103. 

Ega (Butes). ^ Type, BvM. 

This species has somewhat the aspect of a JSFoekm. 

Genus Ehtpha, Walker. PL XXIX. fig. 21. 

Apjre mid Arara, Walker-, Eucyrta (part), Fdde}\ 

The species which I have here grouped together agree in vena- 
tion, but are very dissimilar in coloration. I shall refer them to 
three sections under Walker’s names. 

Sect. 1. Arara, Walker. 

1. Rhipha viTTiPES = Arara vittipes. Walker, Lep. Het. iii. p. 642. 

Brazil (Stevens). Type, B.M. 

General colouring of Apiconoma semirosea^ but in pattern more 
like Gmtoplastis dilufa of Eeider, 

Sect. 2. Apyre, Walker. 

2. E. SEPARATA = Apyre separata, Walker, Lep. llet. ii. p. 491. 

Ega {Bates). Type, B.M. 

Excepting that the primaries are veined with whitish and not 
barred with yellow, this species has somewhat the aspect of Apt- 
eonofm opposita. 

Sect. 3. Rhipha, Walker. 

3. R. STRIGOSA — Euchromia (Rhipha) strigosa, Walker, Lep. HeL i. 
p. 273. 

Eucyrta subulifera, Felder, Reisc der Nov. Lep. iv. pL cii. fig, 3. 

Rio Janeiro {Stevens). Type, B.M. 

The wings of this species are peculiar in marking ; I know of 
nothing similarly coloured ; the body, however, appi'oaches Mh 
eereon and Galetlialea, 

Genus Eatpusa, Eilbner. 

1. Empusa viTRiSAcsPhahena vitrea, Cramer, Pap, Ewt. lii, pi, 276. 
fig. C. 

Rio Janeiro {Stevens). - B.M. 

niNW. .TOTfRW. — znonoav, von. xri, . 
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2, E. TYBRis=Plmlsena tybris, Cramer, Pap, Bxot, iii. pi 92. fig. D. 
Surinam, 

Eiwijrta alUcollis of Felder is probably a third species of tins 
genus, 

Genus Galetha-LEa, n. gen. 

General aspect of Halesidota, excepting in the abdomen, whicli is 
like that of Mucereori'j venation of Cliarldea\ but the more 
robust thorax and longer antennse preclude the possibility of re- 
ferring it to that group. Type G. pica, Walker, 

1. Galethalea pica = Halesidota pica, Walker, Lep, Hd. iii, p. 743. 
n. 19. 

Eio Janeiro {Steve^is). Type, B.M. 

2. G. Ti GRATA =Cbaridea tigrata, Herrick- Schaffer, Aim, Sckmeit, i. 
Bi'azil? 

Unfortunately I have lost my reference to the figure of this 
species, 

3. G. coNFiNisssCharidea confinis, Herrick- Schaffer^ Aiiss. Schmeit. i. 
pi. 51. fig. 277. 

Brazil. 

Walker made a decided mistake in attempting to correct 
Herrichr Schaffer’s view respecting this species ; for ^^hlthougb 
unlike Qharidea in colouring, the structure is almost identical. 

Genus Cercopimobpha, n. gen. PI. XXIX. fig. 16. 

Allied to Galetlmlea and to Acridqpsis, differs from the latter as 
regards neuration as follows :“~-subcoslal branclics placed upon 
a footstalk ; lower discoeellular short, but well delinod ; radial 
nearly straight ; false radial ■running clear of the true radial, 
its recurrent continuation extending to base of median nerviire. 

Type 0. homopterulia, ii. sp. 

L Cercopimorpba homoptbridia, n. sp, 

Eachromia (Anycles) pectinata, var. ?, Walker, Lep. Met, i. p. 254. 

Par^ (/. F. G. Smith <3* Bates), Type, B.M, 

An obsciire-iooking species, with the general aspect of an Ho- 
mopterous insect. It has nothing to do with Gmelin’s species. 
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G-enus Akycles, Walker. PL XXIX. fig. 15. 

Dip»n® and PeJocbyta, Walker (nee Miihner). 

1. Anyclbs coNTENTA=Euchromia (Dipsense) contenta, Walker, Lep. 
Het. L p. 258, 

Dipasofie lateralis, Walker, Lep, Met, vii. p. i6’34. 

Para {Bates). B.M. 

■ 2. A. RHODURA, n. sp. 

Euchromia (Dipsense) acliaron, var.?, Walker, Lep. Eet. i.p. 258. 

Para (Bates), Four examples, B.M. 

TLe Z. acharon of Eabricius is a JBrocris from Australia. This 
will be the type of tbe genus. 

3. A. FERRUGiNosA = Euchromia (Dipaeiim) ferrugiiiosa. Walker, hep. 
Set. i. p. 25.9, 

? Type, B.M. 

I muck doubt if this species will ever be recognized ; tbe type is 

in bad condition. 

4. A. MCESTA=! Euchromia (Dipmnse) moesta, Walker, Lep. Set. i. 
p. 259. 

? Type, B.M* 

5. A. DiFFiNis = Pelochyta diffinis. Walker, Lep. Met Suppl. i, p, 105. 

Para (Bates). Type, B.M. 

Mr. Walker places Hiibner’s first species of Selochptm at tbe 

end of Ms group JDipmnmi it seems to me, however, to be a Eu- 
eereon; therefore Walker’s genus Jmerila must give place to 
Felochyta, Hiibner, 

Genus Metaktcles, n. gen. PL XXIX. fig. 19. 

Allied to tbe preceding genus and to Cercopimorpha ; in neuration 
it differs from the latter in tbe arrangement of tbe subcostal 
branches of secondaries, tbe first being emitted from tbe ner- 
vure some distance before tbe end of tbe cell, and the second 
at tbe anterior extremity ; tbe upper discocellular is also sub- 
angulated. . Type M. contrmta, Walker, 

L Metanycees contracta= Aclytia contracta, Walker, Lep. Set. 
SuppL i. p. 102. 

Sierra Leone (Fowcroft). ' Type, B.M. 

Genus Epaotoles, n, gen. PL XXIX. fig. 18. 

Allied to Afh'ifcles, which it resembles, but only differs from Qereo-. 



420 


MU. A. O. BUTLEti OjS TIIK 


fimorpha in iieiiratiou ais follows : — cell longer, radial more 
curved, second and third median branches not emitted from a 
footstalk, but (with the radial) from posterior extremity of cell 

Type E. impendlu, W alker. 

I. Epanycles imperialism E uehromia (Fampa) imperklis, IValker^ 
Lep. Met. i. p. 241. 

Tapajos, Santareiii, and Ega (Bates). Type, B.M^ 

Genus Sciopsyche, in gen. Pi. XXIX. fig. 20. 

Wings long, narrow, snbliyaline, uenratioii of secondaries only 
dilferhig from Epanydes in the following respect — branches of 
the si^bcostal nervure emitted together from the anterior extre- 
mity of the cell, and not from a footstalk; the three mtjdians 
and the radial are emitted from the cell exactly as in Ep^miyeles ; 
anteiinse very strongly plumose, more especially in the nuiies» 

Type tropica^ Walker. 

1. SciopsYCHE TROPICA M EucliroHiia (Caionotos) tropica. Walker » 
Lep. Het. i. p. 236. 

Santa Martha [Bouchard)^ Ega and Santarem [Bates), Brazil ( Becker).^ 
Honduras [Dyson). Type, B.'M. 

2. S. CiNEEEA, U. Sp, 

Primaries semitransparent, black, with the nervurcs black, a dull metallic 
greenish spot at base ; secondaries hyaline, with grey borders : head 
thorax, and anteimic black ; frons, back of head, and front margin of 
prothorax minutely dotted with metallic green (only noticeable with a 
lens); abdomen dark grey, light grey at the sides, with one or two 
lateral minute green dots : primaries below paler than above, with a 
bright luetallitpgTcen streak along the subcostal nervure ; secondaries 
with a green streak along basal half of costal area and abdouunal mar« 
gin : expanse of wings 38 uiiUims. 

Espiritu 8anto [Hkjgms). Type, BJ'L 

We liave two examples of this species ; it is allied to 'Walker’s 
B. tropica, b lit is altogether duller in 'colour and more traaspamit^ 
the body having scarcely any metallic coiouriug upon it. 


Genus A^^nitociiAETA, EeUet\ 

1. Androchaeta MEONES=5 8phiux meones, Cramer, Bap, Emt, iv. 
pL 323. B E. 

Glaucopis oomta, Sepp, Surinam. pL 37. 

Bogota (Stevem), Santa Martha (Bofcc/iafd), cj* et ?» B.M» 
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2. A. BRASILIENSISj B. Sp. 

$ . Allied to tlie preceding species, but duller, the metallic-green spots 
on the abdomen smaller ; no cream-coloured spots on the shoulders 
primaries with a well-defined hyaline white spot just beyond the 
middle of the cell ; the usual spot below the cell larger ; the large 
discal spot rounded, bifid, only cut by the third median branch : ex- 
panse of wings 47 millims. 

Brazil. Two examples, B.M. 

This species \Tas confounded with the preceding by Mr. Walker ; 
but it is readily distinguished by the absence of the whitish 
.shoulder-spots, as also by the other characters above mentioned. 

3. A. DivEBSiPENNis = Euchromia (Hippola) diversipennis, Walker^ 
hep. Met, i. p. 225. ii. 34. 

(d . Tapajos Type, B.M. 

This species and the following have no white shoulder-spots. 

4. A. Stretch I i, n. sp. 

cT . xillied to the preceding species, but the male with much larger secon- 
daries j no scarlet spots on metatliorax and base of abdomen ; the metal* 
lie spots much more bluish ; primaries with only one very small scarlet 
stria at base below the median nervure, the discoidal ceil metallic 
‘ blue-green, with the usual hyaline white spot, also a green line below 
the scarlet submedian litura; an interno-median oblique hyaline white 
spot towmrds the base ; large discal hyaline patch, almost equally broad 
at both extremities ; secondaries white, base and costal area brownisli ; 
primaries below with a large interno-median white patch as in /I. 
meones (in A. diversipennis it is browm), no scarlet costal streak : ex- 
panse of wings 49 millims. 

5 . Chiefly difters from the male in the larger interno-median spot of 
primaries, the rounded hyaline discal spot, the normal female secon- 
daries, and in the presence of crimson spots at base of abdomen in 
the centre : expanse of wings 46 millims. 

(S } Tabatiriga, Peru {Deg and) ^ St. Fatilo, Amazons (Bates). 

Type, B.M. 

This species and the following are probably found over the same 
or nearly the same region ; they cannot, however, be easily con- 
founded together, as the secondaries in A. Stretchii <? are large 
as in A. meones; but A. mrvipennk is probably the Upper- 
Amazon type of A. dmersijpemiiSf and has the same small male 
secondaries. 

, 5. A. PABVIPENNIS, 11 . sp, 

C?. Only differs from A, diversipennis in the more oblique aud trifiil 
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discal hyaline spot of primaries, and the smaller discokial spot ; ex- 
panse of wings 43 miiliras. 

5 . Very like A, meones $ , but without the white shoulder-spots, and 
with an oblique tridd or even quadrifid hyaline discal patch in prima- 
ries : expanse of wings 41 millims. 

St. Paulo (Bates); $, Ega (Bates), Tabatinga (Deg and). 

Type, B.M. 

It is a curious circumstance tliat our male A. Stretcliii came 
in the same Peruvian collection with female A. and 

our male A. parvipennis in the same St. -Paulo collection with A. 
Biretchii $ . Still the localities are not widely sundered ; and there- 
fore the value of the two species need not on that account be 
called in question. The genus may be divided as follows : — 


Div. A. Secondaries of male large. 

Shoulders of both sexes cream-coloured .... A. meoues. 
h. Shoulders of both sexes black, discal spot of female rounded, 
scarlet abdominal spots small A. hrasili&mis. 


c. Scarlet colouring obsolescent, dorsal abdominal spots only pre- 
sent at the base in both sexes ; hyaline wing-spots larger. 

A. Stretcfiii, 

l)iv. B. Secondaries of male small, 

a. Hyaline discal wdng-spot of male quadrifid, small at costa, and 

gradually enlarging to second median branch ; scarlet wing- 
streaks \veli defined A, diversipemiis. 

b. Hyaline discal spot more obliqtie, trifid in male, sometimes 
quadrifid in female, subcostal hyaline spot small. 

A. parmpennis. 

The last two may prove to be synonymous ; but if so, the spe- 
cies must have a tremendous range. Still there is no doubt that, 
at most, A. parmpennis can only be regarded as tlie Upper- Amazon 
type of Walker’s species, although the appendices of tin) male differ 
as jttuch as in the other forms in this genus. 

6. A.? LATERALIS s=Euchromia lateralis, Guerin, Ic. E^gne Anim. 

p. 503. 

Para. 

Genus Scepsis, Walker. 

This genus scarcely differs from Bciopsi/che in the neuration of 
secondaries ; I only know ome species of the group, although I 
have little doubt that, several species recently described by Ame- 
rican authors are referable to it. 
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1. Scepsis f c lv icollis = Glaucopis fulvicollis, Jiw&wer, SammL ezot, 
Schmett. i. pL 164. figs. 1-4. 

Glaucopis seraidiaphana, Harris^ Descr. Cat* Am. Spk* p. 38. 

E. Florida (Doubleday), Canada West. B«M. 

Subfamily CTEif iroHitN^. 

(See notes at end of this genus.) 

Genus Philoros, Walker. 

1. Philoros RUBRiCEPS=Ctenucha (Philoros) mbriceps. Walker, 
hep. Met. ii. p. 283. 

New Granada (Jurgens), Yenezuela (Becker). Type^ B.M. 

2. P. NEG3UECTA = Tipulodes neglecta, Boisduvah Astrolabe, pL 3. 
f. 8. 

Peru. B.M. 

In one of tbe boxes of Lepidoptera obtained througb tbe sale 
of Mr. Norris’s collection, I found an example of P. neglecta 
labelled ^^permimia ” in Mr. Walker’s handwriting ; but I feel un- 
certain as to whether it is described under tliat name. 

3. P. VENOSA=Cteiiucha (Philoros) venosa, Walker, Lep* Het, ii. 
^p, 284. 

Venezuela (Becker), Mexico {Glennie). Type, B.M. 

4. P. RUFiCEPS=Cte3aucha (Philoros) ruficeps. Walker, hep* Met. ii, 
p. 284. 

Mexico (Hartweg). Type, B.M. 

Thus I conclude the first genus of typical Ctenuchinse ; but 
whether this subfamily is sufficiently distinct to be separated 
from tbe Charidein® I will not decide ; in venation it most nearly 
approaches Cliaridea and the allied genera. 

In order that I may clear up satisfactorily the position of some 
of Walker’s species, I will enumerate, so far as I know them, the 
forms referable to various genera of Ctenucbinse, and (following 
on from Fhiloros) will arrange them in what appears to me to 
be their natural order. 

Genus Ctekucha, Kirhj. 

Includes Ctemcha latreillana, Kirby ; Automolis inornata^ 
Walker ; Glmwopis ruhroseapns, M^netries (Apistosia multi* 
farm, Walker); and Glmcopis hotnbpcim, Perty. We also have 
an undetermined species from Mexico. 
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(xcmis Leucopsumis, Iliibner . 

Includes Flictlana collaris, Drury, P. circe^ Cramer, and five 
undermentioned species confounded with them by Walker, 

Crenus Eptdesma., Siihier. 

FJialcsna Ursula, Crarnei*. 

With this species Walker confounded an insect with a wbiic 
band across primaries and quite distinct neuration. 

G-enus Onythes, Walker. 

Onythes palUdicosta, Walker, 

Excepting in the shape of the secondaries and more plumose 
antenna, this genus scarcely differs from the preceding. 

Genus Cbatoplastis, Felder, 

Includes Cratoplastis dilufa, Eelder, and Automolis crassa ol’ 
Walker. 


Genus Theaoes, TValker. 

Theages Zygcena scyton, Eabrieius, TliMges 

qtiadricolor, Walker. 

This genus is closely allied to, if, indeed, distinct from, tlio 
following. 

Genus Euceueon, Millmer, 

Contains 8g>Jmiw pierus, Cramer; Carahs aMominaUs,y^tdikQi^ \ 
Fhalwna setosa, Sepp ; Encliromia varia, W alker ; Sphinx ArcMm, 
Stoll ; Sphinx Sylvius, Stoll ; Achromia rosa, Walker ; Ikiehromia 
rosina, Wnlker ; Carales imprimata, Walker ; Ilalesulota strigosa, 
Walker; with three other undetermined sj)ccies. 

Genus Pebcote, Walker. 

Pereote signaitira. Walker, and Sphinx aronfes, Cramer. 

Genus IlYAnEiicEKEA, Butler, 

Includes Glaueopis erythrotelns, Walker, and M. vuhemt&„ 
Butler. 


Genus Ltmibe, Walker, 
Lymife melanocephala, Walker, from Jamaica. 
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deniis Thysanoprymista, Btdler. 

Etwsrea pj/rrhopi/f/a, Walker, from Brazils 

New gemi8. 

Iiiciiides FhmgMatohia albieosfa. Walker, from Mexico. 

Genus Gtppius, Walker, 
fiippms snmpfuosiis, Walker, from Honduras. 

New genus allied to Gla^?ycus. 

Includes Glmiyem nigro-ntfm^ Walker, from Bogota. 

Genus GoAisYCtrs, Walker. 

Gl any mis imolitm, Walkei% said to come from Siliiet. 

Genus Soaptius, Walker. 

Seapims ditlssmus, Walker, from Ega. 

Genus Eyius, Walker (restricted). See Mmios. 

Contains Evias tmro coccineuSj Walker, from Para, and Phal(Bn 
Hippia of StolL P, hlfasciata of Cramer is ui:iknc)%yn to me. 

Genus Idalxts, Walker. 

jBhalcena adm.irahiUs of Cramer, and Malm rnfo diridk of 
Walker, from Bogota, 

Genus Neritos, Walker (remodelled). 

Mentos repandu., Walker, from Bio; Fhalmna psamm, Cramer ; 
Emus fimo-roseiis^W^dikBi', from Honduras; and anew species 
confounded with the latter, from Para. 

Genus Amaxta, Walker. 

Afnaixna par dalis^ Walker, from Ega, 

Genus Barities, Walker. 

Baritius iisDalis, Walker, from Bio »Taneiro. 

* Genus Eetsius, Walker (restricted). 

Contains E. cmspersns, AV'alker, from Para; this may be coii- 
MX’N". JOITRX. — ZOOEOOT, VOL. XIT. 31 
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sidered the type. Tiie other species associated with it by Walker, 
are clearly not congeneric. 1 have hitherto seen none of them. 

Genus Pitane, Walker. 

Fitane fervenSj Walker ; no locality given. This genus is closely 
allied to the preceding, although placed by Walker in the Litho- 
slides^ and said to be allied to the Noctuidse. 

Genus Ammalo, Walker (remodelled). 

Ammalofervi(hts^Wix\'kBv{Kalesidota megapyrrha, part, Walker); 
Pkalcena lielops, Cramer, confounded by Walker with A.fervidm 
and M. megapyrrha ; and II. clirysogaster, Walker, from Bogota. 

Walker originally described his A.fervidus from a large 5 ex- 
ample purchased at the sale of Mr. Milne’s collection ; he, how- 
ever, took file measurements from two poor specimens of the 
Fhalmna helops of Cramer without any locality -tickets ; but as he 
neglected to label his type, it got mixed up with the otlier Arctiid® 
in the collection ; and the label appeared in the cabinet with no 
specimens to represent Walker’s species. In liis Supplement, 
Walker referred the three examples to Kalesidota, and described 
them again as Halesidota megapyrrha, the addition of a fourtli 
example from St. Domingo, which seems to have suggested to him 
the locality America ” I In this instance the description is 
taken from one of the representatives of P. helops. 

But the confusion does not end here. In the interim between 
the appearance of the Catalogue and its Supplement, a fine new 
species of Apantesis.W iilkeT^j wa^ added to the collection, and 
by chance was placed above the label 'Amm.alo helops f' there- 
fore, in the Supplement, Mr. Walker described, as a new spe- 
cies of Ammalo, an insect; somewhat resembling the supposed 
A Mops in appearance (although referable to a distinct genus), 
but which, of course, has nothing whatever in common with 
the Fhalcena helops of Cramer or the Ammalo fervidm of Walker. 
This supposed new Ammalo m labelled as coming from “Fauta/' 
on the Amazons, wrongly read by Walker as Manta ; he therefore 
names it Ammalo nantana. But, unfortunately, it is now known 
that the insects said to have come from Nauta were all col- 
lected in E. Peru ; so that Walker’s designation ought to drop, 
unless it be accepted as a nonsense name. 

^ I may here remark that Aha cohrata of Walker is identical with Apantem 
raiiam, the type of Walker’s genus. 
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Subsequeat to the publication of the Supplement, Mr. Walker 
seems to have discovered that two of the examples referred by 
him to Halesidota megwpyrrlia were identical with Cramer’s Fha- 
Imna helojps ; for he separated tiie specimens by the addition of 
written labels, suggesting as a name for the St. -Domingo spe» 
cies {A. fermdus of Walker) the new designation of Halesidota 
imjpimct'us (sic); whether he has published the latter name I have 
not hitherto been able to ascertain, hut probably not. 

Genus Mazjeras, Walker (enlarged). 

Mazceras conferta, Walker, from Yenezueia, and Halesidota 
sangimieata^ of Walker, from Bogota. 

Genua Ameles, Walker (enlarged). 

Ameles riihri^laga, Walker, from Yenezueia, and Halesidota 
W alker, from Jamaica. 

Then will follow Halesidota and other well-known groups of 
the family Aretiidse. 

EXX^LATSTATION OF PLATE XXIX. 

Fig. 1. Neuration of secondaries of Ch^oropsimu. 

2, Ditto of lUiptda. 

Ditto of Ceramidea. 

4. Ditto of Passheura, 
f>. Ditto of Anfickloriii. 

(). Ditto of Eriphuu 

7, Ditto ol Arlyfia, 

8, Ditto of Ixylami. 

9, Ditto of Heliura aplva/U. 

10. Ditto of Pferygopterm. 

1 1 . Ditto of Charidea. 

12. Ditto of Telhneimt. 

13 & 17. Ditto of Heliitra xalioandu. 

14. Ditto of Acridogfsis. 

13. Ditto of Anyoles, 

IG. Ditto of Cercopimm'pha. 

18. Ditto of Kpanyrlea, 

19. Ditto of MiitmiyGles, 

20. Ditto of Solopsyche. 

21. Ditto of Bhipha, 

22. Ditto of Apiomoma. 

23. Ditto of 

24. Ditto of Bdemnia. 

25. Ditto of Automolh, 


31 # 
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Ob the Cloacal Bladders and on the Peritoneal Canals in Ckelonia. 

By John AndkesoNj M.D., P.L.S.j &c, 

[Read February 17, 1870.] 

The cloaca in the Chelonia, as is generally known, is an elongated 
saccular dilatation intervening between tlie termination of the 
rectum and the orifice at the base of the tail, or external anus, and 
into which certain important structures open. It is of consider- 
able length and transverse capacity, and has exceedingly tliin walls, 
and is directly contijiuous with the rectunu But on the floor, 
concealed by closely apposed folds is an anteriorly and downw'ardly 
directed dilatation or chamber, terminating in the orifice of the 
bladder, and having, opening on its lateral walls, the orifices of the 
Beininal tubes or of the oviducts, according to the sex, and also the 
openings of the ureters. The folds which close in this chamber 
for the general cavity of the cloaca ai’e baekAvardly continued to 
the base of the glans, enclosing the urino-genital groove. By 
this arrangement of the folds, the faecal matter in its transit out- 
wards is prevented from having access to the orifices of those im- 
portant structures the generative organs and the kidneys, and 
to the urino-genital groove. In certain Chelonia another fold 
exists above and slightly posterior to the termination of the rec- 
tum, having above it on either side the large patulous openings of 
the cloaca] bladders. This fold springs from either latex’al wall of 
the cloaca ; and those two segments of it meet in the mesial line 
axid constitute an arched forwardly directed fold. In some spe- 
cies the centre of the arch is tacked to the roof of the cdoaea by 
a narrow longitiidiTuilfold or septum whieli divides the area which, 
overlies the fold into two halves, i.nto each of wthich opens a 
cloacal bladder; wdiilein others the septum does not exist, ant! of 
course the area overlying the told is continuous. 

At the extremity of the urino-genital groove oi'i tlie. floor of 
the cloaca is the large gkiis of the penis, arid in the opposite sex 
the identically formed but less developed clitoris. Bpriiiging 
from the sides and base of the glands is a crescentic fold of the 
mucous membrane, which passes backwards tending towards the 
mesial line to meet its' fellow of the opposite side, thus constitu- 
ting a hood or rudimentary prseputiiim for the isolation of the 
glans penis or clitoridis from the faecal matter of the common cavity 
of the cloaca, and thus simulating the structure of the Moiiotreme^ 
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a nd of some Strutliious birds. The penial and clitorid portion of 
the cloaca in Trionyciiidse and Emydidse is richly coloured with a 
purplish-black pigment, which invests the whole of the glans and 
the hood or prseputium and a considerable portiDn of the pillars 
of the penis and clitoris anterior to the glans. A similarly co- 
loured pigment also occurs in the openings of the oviducts of 
some of the Trionyehidse, But iu the Southern- Asiatic species 
of land-tortoise referable to the subgenus Feltastes the cloaca 
and the glans are devoid of black pigment, and are generally 
pale yellow. The glans penis appears to have a form peculiar to 
each leadiug group, and is doubtless in its construction specially 
adapted to ensure the most perfect efficiency of function in spe- 
cial relation to the habits of life of the animal. There is a ter- 
restrial and there is an aquatic glaus penis, the latter having essen- 
tially the character of a grasping organ. 

It is not the object of this paper to describe the copulative 
organ, so far as the glans is concerned ; but I may be permitted 
to remark that perhaps in no class of animals is the glans clitoridis 
so perfect a reproduction of the glans penis as in this most 
interesting group of vertebrates. So alike are they in young Ghe- 
lonians, that a direct appeal to the peritoneal cavity is necessary 
to determine the sex. 

Before I take up the question of the peritoneal canals and their 
relation to the other parts of the penis, the title of this paper neces- 
sitates that the cloacal bladders should be first described. 

The anal pouches, or cloacal bladders, as they might be more 
properly called, were first accurately described by Bojanus*, iu 
his account of the anatomy of the common Emyde of Southern 
Europe, JSmp europwa ; but since his day they do not appear 
to have received that attention which their importance apparently 
demands, and which is indicated by the circumstance that they 
occur in some of the well-marked types and are absent in others. 
They are the structural equivalents of the similar bladders or 
vessels which are met with in the crocodiles, and in most lizards 
and snakes, in various degrees of development; but they attgiii 
the highest differentiation in this group. 

I have recently had the opportunity to examine a number of 
Asiatic species belonging to different genera ; and I find that these 
bladders occur in Smys trijuga^ fE. crassieoUis, Batagur clhonnokaf 
B. limatm, B» fmcus, B, {Moreniu) ocellata^ jB. {Morenia) beYd-‘ 
* Amt. Testud. europ. 1810-21. 
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nwrei, Fangshura tecta, P. tentoria, P. smith ii, F.Jiavweniru, P. 
sglheiensis, Ciiora amhoinensis, Qyclemijs deniata, Geoemyda depressa, 
Q, grmidis, and Flatysiei^nim m.egacejpliahm. In Fangshura, 
Oyelemgs, Flafgsternum, and Geoemgda the inner walls of these 
bladders are covered over with long villi of different forms, and 
which in some are not confined to the bladders, but enclosed be- 
tween them over the fold of the upper wall of the cloaca ; wrhereas 
in all the true Emydes and in the Batagurs their inner walls 
appear to be smooth. 

It is a noteworthy fact that the cloaciil bladders do not occur, 
as far as my researches go, in Testudo, Fyxidea, Trionyx, Ckitra, 
and FelocJielys, This is a significant circumstance, which suggests 
the reflection that these bladders are related to the habits of life 
of the animals possessing them, because on viewing their distri- 
bution, as indicated by these observations, it is evident that they 
are confined to the forms which lead a semiterrestrial and semi- 
aquatic life, those animals which are essentially terrestrial in their 
habits and those which are truly aquatic being unprovided with 
them. It would thus seem, d priori, that it is owing to their exist- 
ence in the Emydes and Batagurs that these forms are endowed 
with a diversity of habit above their fellows — because there is no 
very wide line of distinction, apart from these bladders, between 
tbe general anatomy of an Emyde and a terrestrial tortoise, 
beyond perhaps that the lung of an Emyde, like that of a Trionyx, 
is more invested with muscular substance, and the disposition of 
the nostrils differs somewhat. 

These bladders are capacious saea, opening, as I have stated, on 
each side of tbe cloaca, near its anterior extremity ; and they occupy 
the groin and project into the peritoneal cavity, covered, of course, 
by the peritoneum, and having the lung iii certain species lying 
directly in contact with a considerable extent of their upper 
border. By the nature of the fold which intervenes between 
their openings, the portion of the cloaca anterior to them can be 
shut off by the apposition of the fold to the floor of the cloaca, so 
that, for the time being, the bladders may be in direct conmiuni-* 
cation with the cloaca, to the complete exclusion of all the other 
openings except the external anus. These circumstances seem also 
to favour the supposition that these bladders are in some wa|y 
functionally related to the aquatic aspect of their existence, sineb 
it is an acknowledged fact that some Chelonia draw in and ejeck 
water froui the cloaca, like the Holot}mrida> and other allied in-i 
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vertebrates — an observation wbich was made bj Townson three 
quarters of a century ago, but which has been verified by other 
naturalists and what I have myself noticed. Indeed the cloaca in 
different species of Southern -Asiatic Emydes is not unfrequently 
observed dilated with water, which they squirt out in considerable 
jets when they retract their limbs and tail, as they generally do 
when suddenly removed from that medium. Although I have ex- 
amined, immediately after death, nearly one hundred individuals 
belonging to those genera which are furnished with cloacal blad- 
ders, yet in no instance have the cloacal bladders been distended 
with w'ater ; whereas they have frequently yielded a yellowish 
grumous substaiice, most especially abundant in those forms which 
have these bladders provided with villi. It is also important to 
note that they are in no way connected with any other vise us, 
and that their only orifice is in the cloaca. On the other hand, 
the azygos or partially divided bladder is generally more or less 
filled, frequently to distention, in animals recently taken from the 
water, with a clear limpid fluid not pure watei*. In the Crocodilia 
the equivalents of these pouches are filled with a substance which 
has the odour of musk ; but I have never particularly observed 
that the Cbelonia possessing these pouches are more characterized 
by a peculiar odour than the pouchless forms. 

The function, however, which these bladders perform in the 
economy of the semi terrestrial and semiaquatie Cbelonia remains 
yet to be determined by careful observation and experiment. 

One observation on the importance of their structures as an 
indication of the habits of these animals, as illustrated by the geiiiiB 
Fywidca. The form Fymdea moulioUii has been classed with the 
Emydes ; but an examination of its cloaca reveals that, unlike those 
animals, it is unprovided with cloacal bladders. And what are its 
habits of life ? This is a question which I am enabled to answer 
from the circumstance that I bad two specimens under my obser- 
vation over nine months, during w’hich period they never entered 
water, and did not exhibit any aquatic tendencies. 

All the Cheloiiia of South-eastern Asia which I have examined, 
belonging to the genera Testudo, Qeoemyda^ Fangslmra^ 
Batagur, Cuora, Ogolemgs^ Flatgsternum^ Mmyda^ Trionyx^ QMtra^ 
and Peloehelys, are distinguished by the presence of a pair of peri- 
toneal canals wdiicli traverse the cloaca to the base of the glans of 
the penis and clitoris. 
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Cuvier* has fully iudiciited the naturo oi these canals in tlio 
male tortoise ; but it is to Is. Greoliroy J$t.-Hilaire and Martiiif that 
we are indebted for au account of t],iose structures in the ierrialoj 
althoiugli some of the results ol those observers !nay ’not be alto™ 
getlier accepted. Cuvier has described the peritoneal canal of 
the male as terminating in a ctd-de-’scec at the base oi the glans; 
whereas Is. G-eoifroj St.-Hilaire and Martin supposed that they 
had established a much more intricate arrangement in the female. 
But before mentioning their views I shall say a few words about 
the peritoneal canals and their relations. 

These canals commence on each side of the pyriform neck of 
the bladder, within the perivisceral cavity ; and they are in reality 
diverticula for that cavity, being lined with a sctous membrane. 
Each canal begins in the depression or pit in the visceral cavity, 
external to the neck of the bladder. When distended by a probe, 
the orilice of the canal (or, more correctly, the diverticulum) ia 
found to have considerable capacity, and to lie along the inside 
of each corpus cavernosum, at first crossing the spongy bulb of 
the male organ, and then lying between the corpora cavernosa 
and in position immediately external to the genito-nrinal groove 
traversing the floor of the cloaca, or in reality the dorsura of 
the penial tract. In all the foregoing genera these diverticula of 
the perivisceral cavity are prolonged to the base of the glans, 
both of the penis and clitoiis, and without any apparent diminution 
in capacity. Isidore GreoflVoy St.-Hilaire and J. Q. Martin, in ex- 
amining an example of M/p^s trijuga quite recently dead, state that 
they perfectly succeeded in injeeiiug the two perilxuieal canals 
with mercury, and that they certainly saw it ])eneiratc into tho 
corpora cavernosa, and also into the small conduits of the glans, 
which became inflated, rising upwards to a level with the Hurfaco 
of the organ. Moreover they considered that they luid estab™ 
lished the existence of a communication 'between tlie peritoneal 
canals and the corpora cavernosa, by being able to propel a glolmlcs 
of mercury from the peritoneal cavity either into the little con- 
duits of the glans or into the cavernous bodies^ and m by an 
inverse movement they made the globule reenter into the perito- 
neal canals. Thus globules contained in the little conduits of the 
glans, ascending them, might be propelled into the peritoneal 
canals, thence .into the cavernous bodies 5 and, reciprocally, those 
^ Anai Comp. vol. v. p. 1 ,14. 
t Ann. de.s iSc. Xut. vol. xiii. (li^28) pp. io'i, 201. 
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contained in the corpora cavernosa might be transmitted by the 
peritoiioal canalainto the little conduits of the glans, thence into 
the cavity of the cloaca. They tneretbre held that the little con- 
duits of tlie glans were the terminal branches of the peritoneal 
canals. 

They liad previously stated that iu Tentmh indha* the conduits 
of the glans terminated nea/r the summit of the clitoris ; but from 
tlieir experiments on JJ, trijnga they found that the oriliee of the pe- 
ritoneal canal terminated nearer to tlie baseof ilie editoris tliaii to its 
summit ; and tliey mention that the position of tlie opening in Id. tri- 
jitf/a is intermediate between wliat they observed in Tesiudo indica 
and its posilion in the crocodile, but more resembling the latter, in 
which the peritoneal canals open at the base of tbe glans. ddiey 
arrived, tliereforc, at the following conclusion— -tluit the peritoneal 
canals in tlie tortoise, and the crocodiki divide at their extremity 
into two brauelujs, one going to open into tlie cdoaca, and the. 
other tending towards the corpus cavernosinn, Ihit according to 
Is. Geotiroy 8t. -Hilaire and Martin, there was ibis im|)ortant phy- 
siological dilFeroiice— that the second branch o[)eiuni into the ca- 
vity of the corpus caveruosiim iu tortoises, whilst it terminated, 
in a e/uUde-^sac in the crocodile. I observe that; Professor Owen t' 
states that the peritoneal canals of the crocodile, besitkas comum- 
nicating with tlie corpus cavernosum, open outwardly upon papillai 
situated on each side of the ])as6 of tbe penis and clitoris, thus 
conforming, according to bis view, with tho Btriieture of the tor- 
toises as described by Is. G-eoffroy St. -Hilaire. 

Having latidy directed my attention to tliese remarkalile diver- 
ticula from the peritoneal cavity, and fiudiiig that my obsc'jryaiioim 
on their Htrncturc do not agree altogether with eiiher those cjf 
Cuvier, Is. (leoffroy St.-Hilaire, or Owen, .1 sliall here record a hw 
of tho cxaminatiDns I made on some spocieB of diflertmt genera and 
of botli sexc’B. ihsforo doing ho, I may mention that is. Geolfroy 
St-Hilaire used mer<mry for his i,njoctif>nB ; but tho lumubmiio 
lining tlie walk of tlicfio diverticula is so delicate, and inercuirjso 
heavy and penotratnig, tliat I am not Burprised at tho riisuJ.tB 
which ho obtained. In injecting the canals 1 have used only water 
coloured with a solution of carmimn 1 was most careful not to 

* They were not perfoofcly sahBticjd with, tho identificatiiiri of ilio Apecies, 
but state that tlie wubjeefc of their observation was one in^urly allied to 
y\ iudka, 

t Oomp. Anat, voL i. p. lO.'b 
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rupture tlie inmer liiiiugs by too strong pressurOj whilst, at the 
same time I fully distended them. 

Isi eji^perimenL—TlnB was made on a male of Geoenvyda yrandu. 
The fluid, injected into the peritoneal canal from about the upper 
third of tiie length of the penis, flowed freely through it, appear- 
ing at an opening situated immediately at the base of tlie glans 
and close to the inside of the genito-urinal groove. Eepeated 
slight pressure was exex'cised on the dilated canal, and then the 
corpus cavernosum of its side was laid open to ascertain if any fluid 
had passed into it ; but whilst the interior of the peritoneal canal 
was richly coloured with the carmine, no trace of colour could 
be detected in the corpus cavernosum. At the point where the 
canal terminated externally there were indications of an orifice 
even before the injection wm applied, in the absence of pigment 
at that point ; but I failed to detect any communication between 
the peritoneal canal and the corpus cavernosum. 

2nd experimmit. — In a male Emy$ Ilmniltonii the coloured 
injection appeared like a jet from a fine artery, issuing from a 
very minute orifice in the same position as the orifice of Geo- 
emyda yrandis ; and no trace of carmine could be observed in the 
corpus cavernosum, or the presence of any orifice leading from 
one canal to the other. 

"^rd experiment. — In a male specimen of Tno}iyx ocellaius^ in 
which the penis was very fiaccid, the orifices of the peritoneal 
canals are wide orifices situated more anterior to the base of the 
gians than in Hmys and Geoemyda, and more on the side of the 
penis, further away from the urino-genital groove, Tlie mixture 
flowed through them in a great stream, the penis being that of a 
ranch larger animal than any Geoemyda, No trace of injection 
could be found in the corpus cavernosum of the; side injected ; iior 
could any orifices he detected, even with the aid of a po(;kct-iens, 
between the peritoneal and the corpus cavernoBum of the opposite 
side when they were laid open to near the termination, nor in any 
other portion of tlieir walls. Moreover, wdien the corpora caver- 
nosa were injected, no trace of carmine appeared in the peritoneal 
canals, or at the tips of the lobes of the gians, which are white, 
and form the termination of the branches of the urino-genital 
groove. 

Ul experiment— In a female of Trionyx gangetkm the coloured 
injection passed at once through the peritoneal canal, appearing 
at a spot situated same little distance above the base of the gians 
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and external to the urino-genital groove. No coinmumcation 
could be discovered to exist between the corpora cavernosaj which 
are very small in the large female. 

5i.h expfTmefiL — A female of Bataffur fJmrf/i had the orifice 
Hituated on a small papilla immediately external to the base of the 
gians, on the inner margin of the so-called preputial fold or hood 
of ih(3 (ditoris ; and no trace of comiiuaiication was discernible 
between the corpus cavernosiim and the canal of the peritoneum. 

iUh ea 7 j)erlm(mt. — In a female of Oliitra indiea the opening of 
the peritoneal canal was a very minute orifice situated at the 
bottom of a dctvp pit with puckered margins, external to the 
base of the editoris. The peritoneal caruil had its inner walls 
more or less coloured, near its distal emd, with fuie dark lines 
of the same pigment as that of the clitoris itself, thns indicating 
the continuity of the lining membrane with tliat of the external 
surface. The canal was also ])artially filled near its mid with a 
grumous sulistance, but (|uiti^ diilerent from ilie coagulaied bloini 
that filled the corpus eavernosum. 

Ith u7perinieHi*--li\ a female Emp irijmja from Burma, which 
was rather shi’iiiik from preservation in sjiirit, the inji!Ciion^, 
would not pass; but when tlic canal ivas laid o|)en nearly i.o its 
extremity, no diflieulty w^as experienced in passing a fhu^ bristle, 
which appeared in ranch the sanu^ position as in Geoemi/da (iranik. 

"Stk experiment-- A. similar result was experieiicodin a female of 
Testndo plaNjmtm^ Blyth. 

{)th experimmit. ^In a female Baktgut llnmlm the injection 
passed freely; and the orifico occupied the Bame place as in 
M, and, there was no indication whatever of the existence tjf 

an orifice betwi^en the peritoneal canals and tlie (‘orpora eavcuMiosa. 

mepacephahm and VpoUmp^ dmi-' 
were so hardened and shrivelled by spirit that no orifice for the 
weli-devi‘, loped (‘amils cemid be dcdectiid. 

I should have been more satisfied with fihest^ expeuiraents had i 
succeeded in passing the injection fretdy tlirough ilm peritoneal 
canals of all the species examined ; but 3, attribiit'O my wnnit of 
success in these two instances chiefly to tlic circninstiinces tliat 
the partB were hardened and contracted with spirit, and that thf)! 
orifices were very minute. I am not prepared, liowever, to go 
the length of saying that there is invariably a corirmimicjation 
between the peritoneal canals and the cloa<,m in the males; but. 
at. the same iime there can be no doubt that in ilm mules of Orm- 
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emi/da ffmndis, Hmys JlamiUonii, mid Trmiyx ocollcUm Hiich a com™ 
muiiicatioa does exist. la this respect these aiiinials coiiforui 
to tlie course of tliese canals in tlie crocodile. Now Geoemj/da 
grandk and Trionijx oceUafuts belong to two widely separated 
groups of Chelouia ; and the fact tliat the peritoneal canals 
open into the cloaca in both would lead us to anticipate that tliis 
arrangement was common to all the Chelonia which resembled 
them in habits of life and general structure. Bub a more ex- 
tended series of experiments will be necessary to establish this 
point ; and all I insist on is, that in the males, as in the females, 
experimented upon these canals do open into the cloaca, and in 
this respect coiiforin to the general type of structure distinctive 
of the peritoneal canals of Crocodilia, and of the so-called abdo- 
minal pores of the Cyclostomous and G-anoid fishes. 

But the view of tlie structure of these canals to which 1 wish to 
direct more particular attention is, that in the foregoing ex peri- 
ments no trace of any communication between the peritoneal canals 
and the corpora cavernosa could be observed. I was at first very 
sceptical regarding the results I had obtained, after the very em- 
phatic statement of Is. G-eofiroy St.-Hilaire, that in his ex])crimonts 
on Emifs trijiiga the mercury injected flowed freely between the pe- 
ritoneal canal and the corpora cavernosa and vice ri?;’6*d,and from the 
glans into the peritoneal canal ; but as my experiments were con- 
ducted with great care, I have thought it well to record them, be- 
cause there are great difficulties in accepting Is. Greoffroy St.- 
Hilaire’s explanation of the relations wdiich, ho states, subsist be- 
tween the peritoneal canals and tlie corpora cavernosa. In claiming 
for the peritoneal canals the existence of a series ofiuinut(3 sio ve- 
iike orifices intervening between them and the corpora cavernosa,, 
he would thus establish a direct commauication batween tins blood- 
vascular system and the peritoneal cavity — a condition of things 
which would be umt|ae in tlie animal kingdom. Mor(?over, as 
he adduces the passage of the mercury as a proof of tlic exist- 
ence of these orifices between the large blood-conduit, the corpiiM 
cavernosum and the peritoneal canal, we are led to suppOKse tliat 
the Mood would follow a similar course, which means that it [laHHes 
backwards and forwards over the serous or peritoneal lining of the 
canal and the structurally different inner wall of the corpus caver- 
nosiim. Such a view of the relation of these two canals is opposed 
to the first principles of physiology. Is. G-eoffroy St.-Hilaire was 
quite aware of these practical difficulties to the acceptance o'f tins 
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view wliicli he had propounded regarding the relations of these 
striietiires, and he remarks that lie had never ohserved blood in, 
the peritoneal canal; but to account for this, ho conjectured that 
tlio supposiH'l nuiiiite orifices leading into the corpora cavernosa 
were related to the cavitj of that tube much in the same way* that 
the openings of the seminal tubiis arc to tlie urethral <?analof the 
higher vertebrateSj the orifices of which are so protected that the 
urine in its passage, outwards is cfilcientlj denied access to tliem. 
This com])arisoii leads to the supposition that their orifices exist 
only for the transmission of fluid from the peritoneal canal to the 
corpora cavernosa, which would removm one aspect of the diffi- 
culij. But as t here is no analogy between tlie closed spongy sub» 
stam*o of the glaiis whitih is directly continuous with, the corpora 
cavmmosa into which the blood-vessels pour tlie fluid, and the ox- 
creiing tract of the urethra, the theory implied in the comparison 
instil, uted l)y Is. Geofiroy ISt.-il’ilairc, tliat a fluid passes from the 
j)i,n‘itont;al cjuials into the corpora cavernosa, is a practical dilli- 
culty of the grc‘atest moment. What is the fluid whicli would so 
pass ? .If, as he allows, there exists in the female tortoise a 
direct coinmunication between tlie peritoneal canals and the 
cloa<‘a, aiid, as I have proved, in the male Geoemydu fframlu and 
T. oedlai'us, as these .orifices are not valvular, tlie likeliliood 
is, that as the cloaca is distended witli water this fluid linda 
its way into those canals, it may be even into the peritoneal 
cavity ; and we should thus liave to accept the conclusion that 
the fluid tluy transmit to the coi'pora cavernosa, and tlius to 
the blood, was partly composed of the secretion of the peritoneal 
cavity diluted with water. 

It is unnecessary to say any more regarding these views, my 
purposii not being controversy, but merely to direct inoro ai-tentioii 
to the structures whicii have, doubtless, an important bearing on 
the economy of these remarkable a-nimal.s. M.y own opinion is that 
they are in no way related to the generative functions, but, that 
they are, as lias been siiggCBted by Dumcriland Eibron*, probably 
accessory and subordinate to transpiration, admitting water into 
the peritoneal cavity, which adapts the animal to the change to 
which it is subjected wheii exposed to the air in too liigh or too 
dry a temperature. 

Little or nothing is known regarding the development of these 
canals in the Chelonia ; but as they 'have associated with them 
in f;he adult eoudition a pair of generative tubes and well-defined 

* ErpH, Qeji, vol. , p, 
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ureters opening by distinct orifices into the cloaca, they have |.>ro« 
bably an origin quite distinct from the Miiiloriaii ducts ; and the 
likelihood is that they are stricfJy homologous with tlie abdominal 
pore of the Selachians and Ganoids. The true iiainre and origin 
of these pores is little understood; but Mr* E. Mh Balibiir'^' has 
suggested that they are probably the openings of a pair of seg- 
mental organs. Embryology, however, must be the ultimate in- 
terpreter of their origin and meaning. 



Diagram illustrating the cloacal bladders and the peritoneal canals of Chelonw- 
B, uriBary bladder ; B, rectum ; 0. B, cloacal bladder (arrows are represeiitod 
OB either side entering these from the cloaca); P. C, peritoneal canals (arrows 
descend and have exit therefrom at o, orifice) ; j?, peritoneum ; p'**, perito- 
neal covering of bladder : Uy ureter; x\dy vas deferens; urinogenitnl 
groove; c, clitoris. 


Jonrn. Anat. Phjs. vol. x. pt, I, 1876, p. 34. 
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Observations on A.iifcs, BDes,and Wasps. — Part III, By Sir John 
Lubbock, Bart., EJLS., F.L.S.,M.P., B.G.L., 5^ice-ClianceIlor 
of tlie tJniversity of London. 

[Read November 4, 1875.] 

Ants. 

In my second paper on tins subject I gave some cases wbicb show 
that if ants find stores of food, they do riot by any means in all 
instances bring friends to assist in securing the treasure. 

Eaiperiments with JLarvm* 

Again, Eeb. 7, I put some larvm in three porcelain cups in 
the feeding-box of afi’ame containing a nest of Formica Jlava^ about 
6 inches from the entrance of the frame, and put at 8 and 8.29 a.m. 
respectively two ants to the larvie in the left-hand cup. They 
each carried off a larva and returned as follows ; — 


No. 1, 

No. 3. 



At 8.35 

.... returned 

again 

and took another. 

9. 0 


>» 



0. 7 

»» 

5 » 


9.20 

fi 

57 

9.30 


!•? 

17 


9.43 

5 > 

51 

9.54 


51 

57 


9.56 

51 

55 


10.20 

11 

15 

10.25 


55 

57 

At 10.43 

a strange ant came to the larvjBinthe right- 

[ imprisoned her. 



At 

11. 0 returned 

again 

anti took another. 

11. 1 


55 

5 ? 


11. 9 

5 » 

57 

11.15 


?» 

57 


11.20 

7 ? 

57 


11.29 

75 

„ 

11.37 

.... 

5 * 

55 


11.40 

51 

51 


11.52 

5 » 

57 


At 12.2 a stranger came to the larvie in the left-hand cup. I 
imprisoned her. 
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No. 1. 

No. 2. 



At 12. 3 


rclurnod again and took anothcf. 


12.15 

7t 

pp 


12.30 


1, 

12,37 



1, 


12.41 

1? 

IP 


12.50 


pp 


15.53 


n 

1. 0 



71 


1. 7 


1, 

1.12 



11 


J.16 

JJ 

11 


1,28 

)J 

PP 

1.32 


J’ 

„ 


1.85 


11 


1.44 


J1 

L50 


>> 

11 


1.55 


<1 


2. 6 


11 

2. 9 



IP 


2.17 


11 


2.20 

•» 

15 

2.39 


i'i 

11 


2.42 


15 

2.19 

2.49 

>s 

51 

3. 0 



11 


3. 3 


5J 

At 3.10 a stranger came to the left-hand 

cup. 1 imprisolUM 

tier. 




At 

314 

x*eturiied again and took anothm*. 

315 

, . . , 


,5? 


3.24 

»» 

5» 

3.81 

.... 


?5 


. 3.S4 

IP 

11 

3.36 


fp 

J? 

At 4.10 a stranger came to the middle cup, 

, I iiupriBoiied hci 

At 445 


returned again and took another. 


5,50 

>» 

55 
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No. h 

No. 2. 


At .. .. 

3.20 returned 

again and look anoiher, 


0.4)0 



6.52 

71 '1 

7. 4 


7? 71 


f . i 

7.13 

!5 7? 

11 31 


7,18 

1* ?» 

7.4<^ 

7.4B 

75 5 1 


After this they were not watched any more, it will be obseryed 
that the second ant made many more visits than the first — namely^ 
forty-two ill about eleven liours, as against twenty-six. in eleven 
hours and a hatf. Buriug this time two strangers came to the 
larvm in the cup they were visiting, and thi’ee to the otlier two 
cups. 

The following case is still more striking. On July 1 1, at 1.1 a.m., 
I put a Jf.^flava to some ])upai of the same species, but from a dif- 
ferent neat. S].ie made eighty- six journeys, e4ieh, time carrying off 
a pupa, with the following intervals. Commencing 


atlLO, I A.i 1.33 again 


11. 5 

s,he reinrued, 

1 . 4:1 

51 

.11, 0 returned again. j 

1.49 

,1 

11.10 

again 

1.52 

15 

1 1.20 

15 

1 .50 

IS 

1 1 o i 


e *■) 



5> 


IS 

11.29 

55 

2.10 

1» 

.11.30 

,1 

2.17 

•9 

1 1.49 

?1 

2.25 

19 

1 1.55 

11 

2.29 

*5 

1,2. 0 

,1 

2.32 

It 

,12. 5 

35 

2.35 

11 

,12. 'H> 

15 

2.37 

5l 

12.;h.) 

"15 

2.40 

51 

12.40 

o 

! 2.43 

1? 

1,2.44 

11 

2.47 

11 

12.50 

55 ■ ■ ' 

j 2,53 

5* 

1. 1 

53 

, 2.50 

15 

.1 .1 0 

53 i 

2,59 

.9? 

1 19 

55 

3. 2, 

51 

1.27 

13 

:i. 7 

55 
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At 3.10 again. At 4.30 iigjiin. 


3.13 

,, 

4.;}:^ „ 

3. If; 


4.40 „ 

3 20 

n 

4.43 „ 

3.25 

ID 

i 4.4.5 „ 

3.33 

D? 

; 4.49 „ 

3.35 

-t 

i 4.53 „ 

3.38 


: 4.55 „ 

3.40 

Ill 

! 4.58 „ 

3.47 


5. 3 „ 

3.53 

u> 

: 6- 7 „ 

3.57 


5.12 

4. 0 

» » 

5.10 „ 

4. 3 

IS 

; 5.22 „ 

4. 5 

s? 

! 5.25 „ 

4. 8 

11 

1 , 5.28 „ 

4.12 


' 5.32 „ 

4.16 

>s 

: 5.35 „ 

4.18 

ss 

5.39 „ 

4.20 

s? 

5.50 „ 

4.2«3 


' 7. 5 ,, 

4.26 

SJ 

; 7.12 


After which ishe did not come again till 8, when we loft off 
watching. Daring the w'hole of this time she did not bring a 
single ant to help her. Surely it wmuld have been in many re- 
spects desirable to do so. It will be seen that some of the pnp» 
remaixied lying about and exposed to many dangers from 11 a.m, 
till 7 3?,M. ; and when she left off working at that time, there were 
still a number of the piipm unsecured ; and yet, ilumgli fdu' bad 
taken so much pains herself, she did not bring or scunl of}ita‘H to 
assist hex* in her elforis or to complete her work. 


^ceperimenU with 

July 11. I had put out some pupa^. of J! Jhmi hi the ventral 
park. At 5.55 a P.fusca found them and carried one. off. 

At 6. 0 she returned and ^ook another. Again 

6 . 1 
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At 6. 6 slie returned and took another. Again 

6. 7 „ „ 

6- 8 
C- » 

6-10 

6-11 

6-12 

6.14 

6.15 
6-16 
6.17 

6.19 

6.20 
6.21 
6.23 
6.25 
6.27 

6.29 

6.30 

6.31 
6.33 
6.35 

0.86 „ „ 

6.37 

0.38 

6.40 

6. H 

6.45 

6.47 

6.49 „ ,, 

6.50 

6.51 

6.52 

6.53 

6.55 „ „ 

6.56 j , 

6.57 

7. 0 

/ . 1 -1 js 

7 9 

* * If 

7 . 6 

32^ 


440 



450 


SIE JOHK LUBBOCK ON ANTSj BEES, AND WASPS. 


After the 45 visits, she came no more till. 8 ; but wlicvii I re-* 
turned at 10 I found all the pupm gone. l)(.iring tlie time slie was 
watched, however, she brought no other a-at to assist. 

Experiments with Larvw. 

I also made similar experiments witli Mpnnica r up modi s, im- 
prisoning (as before) all ants that came except the marked ones. 
Sept. 24. I put out two lots of larvie ; and to ouc of them I 
placed two specimens, which I will call 1 and 2. Iliey returned 
as follows, carrying oft’ a larva on each jonrm^y d- - , 


No. J. 
IQ,2H 


.10.28 


10.84 


10.40 


10.50 


11.40 


LI. 45 

12. 0 
12.11 


12.10 


12.80 


No. 2. 
10.20 


10.82 


10.87 

10.41 bringing a friend. 


10.55 
11. 0 
11.16 

1 ] Ai 


11.46 a stinnger came «nlone. 

11 .56 

12. () bringing a frieml, 

12.15 

12.17 a stranger <aime alone. 

12.22 12.22 „ „ 

12.29 

12.84 

12.40 

12.-t5 a Htnmger found the 
1-2.47 Hccond lot of lamie. 

12.58 
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Ho. i. Ho. 2. 

12,58 t-wo strangers found 
12.50 the second lot of larvae 

1.5 


1 . 6 





1. 7 

a stranger found the 



1.10 


second lot of larvie. 

L20 


1.2L 





1.2(> 





1 .35 



1.42 


1.47 





1 .51 



1.55 with 

2 fri(‘nds. 

i.50 



2. 2 



2. 3 

a stranger found the 



2. 4 


larvie. 

2. 0 with 

a friend. 

2.10 



2. Id 


2.18 



2.24 


2.2t> 

2,25 

H stranger found tln^ 



2.31 


second lot of larvan 

2M 


2.41 



2,44 


2.45 





2.50 



2.51 


2.55 





8, 0 



1 . 


3. 6 



3.10 


3.10 




B.22 

a.27 
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,No. 1, 

No. 2. 

3.2a 

3.36 

3«4i> 

3.47 

3 . 4 a 

3.53 

3.55* 

3.59 

4. 0 

4. 7 

4.. 8^ 

4.14 

4.ie 

4.20 

4.27 

4.31 

4.35 

4,39 with a friend. 

4.42 

4.42 


4.47 

4.53' 

4,63 


4.68 


5. 3 

5. 5 

5. 9 

5.17 

6.17 

5.25 


5.82 


5.40 


5.43 


5.55 


6. 6 

6. B 

6.11 

6.16 

6.20 



Tliey came no more up to 7.30, when we left off watching. The 
following morning at 6.5 I found Ko. 1 wandering about, and evi- 
dently on the look*out. I put her to some lartse ; and shortly 
afterwards No. 2 also found them. Their visits were as follow''s 
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No. 1. 

No, 2, 

G.IO 


B.21 


6.36 



6.42 

0.44 


6,52 


7. 1 

7. 1 


7. 8 

7.11 



7.12 


7.22 


7,29 


7.80 a strange ant 


7.85 found the larv». 

740 


749 



7.54 

S. 5 


O * 1 f ? 

8.25 

8.31 


8 89 

8.44 


8.4B 


Thus, during tins period these two anis carried off respectively 

62 and 67 larv»; 10 strangers 

found the larvae half of them 

exactly coiuing to tlie lot visited by the ; iits under observation. 

Again. Sept. 27, at 3.55 ilm., I put a M nigra to some iarvso of 1! 

ilam. She returned as follows 

- 

4. 3 1 

452 

4.11 i 

4.66 

4.21 1 

5 

4.25 

5. 5 

4.28 

5.10 

4.81 

5.14 

4.87 

6.18 

4.40 

6.28 

4.44 ' 

5.29. 

4.4B 

5.40 ' 
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5rlu] 


O.50 


5.54 

5.59 


when she met ■with an accident. During this time iu> otlier ant; 
came to the larvix*. 

On Oct. 1, at 6.15 a.M'., I put three spoetniens of nif/m to 
some larvm of Jf. flamt. One did not return ; tlic other two 
bt4)a,ved as follows : — 


retiu’iied to tho larva* at 

No. 2 at 

8ti*aiiiL^i’rs,(‘am('t at 

6.52 

7,12 

7.14 to lot 2. 


7.22 


7.60 



7.42 

7,42 

7.15 to lot H. 


7.50 


7-.54 

S. 0 


8. 1 

8. 6 with a friend. 

8. 6 

8. 9 


8.10 



^ 8.17 


fi.lO to lot I. 



■ S.2.‘( 

8.25 

8.26 


8.62 



8.66 

8.68 

«-'l7 „ 

8.69 

8.41 


8.44 


S,45 „ 


Here I left off watching for half an hour. 
9.22 



mi JOHN LUBBOCK ON a;nts, BEICS, and wasps. 


455 


I rct.unied to the lar^je at 
1).29 

i)M. 

dA7 

0.50 

0.5)4- with a friend. 
0.57 


No, 2 at 

o.:^r) 

0.45 

0.52 


10. i 

10 . 0 


10.13 with a friend. 
10. if) 


10.55 

11 . 0 

11. 3 

II. 7 


11.16 

11.19 

11.23 


11.27 


10. 0 


10.11 

1.0.16 

10.25 

10.30 

t0.3() 

10.46 

10.50 

10.58 

li. 2 


11 . 8 

11.15 

11.19 

11.25 

11.29 with 


11.33 


11,37 

11.41 


Strangers cauio at 


9.58 to lot L 


friend. 

ii.ao 


11.35 
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No. I returaocl to the larvtui at 


11.15 


11.49 

11.53 


12. I 
12 . 4 
12. B 


12.11 


12.15 

12.18 


12.21 

12.25 


12.80 

12.85 

12.39 

12.42 

12.45 

12.48 

12.51 

12.64 


No. at .Strjingfsrs cniiie at 

11.42 

11.47 to lot I, 

11.48 


11,59 


12. 9 


12.15 


12.20 


12.14 


12.19 


12.29 with a friend. 


12.36 


12.43 

12.47 

12.68 


12.57 

1. 0 with friend. 

1 . 2 ■ 

1. 5 
1. 7 

LIO 


12.67 

1 . 0 


1. 9 


12.56 


Lll 
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No. 1 returned to the larvae a No. 2 at Ji^feraagers camo at 

1.13 


1.15 

LIB 

1 . 2 ] 

1.24 

1.27 


1.30 

1.33 


1.36 

1.39 

1.42 

1.45 


1.14 

1.18 


1.28 


1.27 


1.85 


1,42 


1.48 

1.51 

1.57 

2 . 1 

2. 4 

2.17 

2.21 

2.25 

2.29 

2.83 

2.87 

2.40 

2.44 

2.47 

2.50 

2,54 


L4G 


1,48 


1.53 


1,59 


2.15 

2.22 


2.81 


2.89 


2.48 


2,49 
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"No. 1 returned to i!ie krvm at 

2.57 
:i 0 

3 . 0 

3. 9 with a frieiRl. 

3.12 

3.14 
3M 

3.20 

3.23 

3.20 

8.30 
8,83 

3.30 
8.87 

8.39 
3.41 
3.43 

3.40 

8.49 

8.54 

4. 0 
4. 8 

4. 7 

4.12 

4.15 

4.20 
4.20 
4.29 
4.81 


No. 2 at fe^trangfjrs came at 

8.4 with a iTieiid 

8. 10 

8 . 2 ! 

8.20 

3.80 

8.33 

3.35 

3.88 

3.45 

8.48 

4. 4 


4.82 


4.34 

4,36 

439 


4.4 
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No. ,1 rt‘.t,«ni(xi {■(■> the lai*va> at, 
4..I2 


4.45 

4-.49 

4.50 

4.59 
5. 2 


•f 

O. i 
5.10 
5.19 
5.15 
5.18 
5.21, 
5.25 
5.28 
5.91 

5.95 

5.95 

5. 11 
5, -15 
5.51 

5.5.4 

(I 0 
(5, '1 
' (1 7 

r».M 
0.17 
0.20 
0.28 
0.9! 
0.4.8 
0.54 

'^,7. 0 
/ . <•> 
7, 0 

7.11 


Ko, 2 at ' StraiigcrH canio at 

4.49 

4,44 

4.49 

4.65 

4.58 


5. 2 

5. G with two friends, after 
which she came no more. 


5.99 to loi 2. 


,Nt». 1 returned ie th<i Inrrtt'^ at 

7.14 

7,18 

7.21. 

7.24 

7.25 
7.28 
7.91 
7.94 
7.98 

7.14 
7.44 
7.47 
7.51 
7.55 
7.59 
8 . 2 
8. 5 
8.12 

8.15 
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No. 1 returned to the hirviii at 

No. 1 rrturned to th(‘ larva* at 

8.18 1 

S.3S 

8.20 

8,42 

8.2-I. i 

8. ‘44 Hl;rangc‘r 

H.28 

8. ‘45 came. 

H.;i2 ! 

9,44 

8.85 ' 


We eonliinied to \vate!i till 10.15, but sbe eaiiie no more. She 
had, however, in the day carried off to ihe neat no less than 187 
larvjB. 8he brought 5 friends witli her ; less than 20 other ants 

came to th(> Lirvje. 


October 3, I put a id 7iiffra to sonn.^ larvie of F.flava. She re- 

tiiiTU'd as follows, viz. 

* 

1.42 j 

3.35 

L4S i 

! 3.38 

1.52 

1 3.41 

2. 0 

3.49 with a friend. 

2. 4 

i 3.51 

2. 8 

3.54 

2.12 with a stranger. 

■ 2.15 ! 

3.57 

! ‘k 1 

2.19 i 

4.. 1- 

2.24 

1 4.. 7 

2.27 

4.1,0 

2.32 

4.12 

2.30 

i 4.15 

2.40 ' 

i 4.18 

2.‘:14 

' -4.22 

2,49 

1 4.25 

2.57 

I *11.29 

3. 1 

i 4.32 

S. 4 

4.35 

3. 7 

' 4.38 

3.10 

i 4.43 

3.13 

4.40 

3.15 

1 4.49 

3.18 

' 4,54 

3.20 ' 

1 4.57 

3.23 i 

^ 5. 0 

a.3i ! 

5, 3 
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5. () 

5.10 

5.14 

5.18 

picked lier up ; and ske returned 
6.40 
6.50 
6.54 
7. 4 


5.22 

5.26 

5.21) 

8he dropped on tlie door; I 

7, 7 with 3 friends, 

7.11. She now fell into some 
wafer. 


Eicperimmits with Jloney. 

In addition to the above experiments with larvse, I tried the 
following with sjnip. 

April ID. I put out a little Byrup on eleven slips of glass, which 
I placed on eleven inverted llower-pots on the lawn. At 8,35 a 
W, nigra found the honey on one of the flower-pots. 

8,50 she returned to the honey, and at 9. 5 went back to the nest. 


9.21 

n 

tj 

0.30 

11 

9.42 

jj 

tt 

9.50 

11 

10.12 


tt 

10.21 

JJ 

10.35 


Jt 

10.40 

u 

II. 9 

,, 

tt 

11 .20 

1. 

1,1.45 

,, 

11 

11.50 

11 

1,1.57 

It 

11 

12. 2 

„ 

12*20 

It 

}t 

12.30 

1* 

12.45 



12.53 

,, 

1. 8 

„ 

11 

1.18 


1 .34 

,, 


1 .43 

1J 

1.57 

tt 


2. 7 

JJ 

2.28 

JJ 


2.83 

>1 

2.4d) 

,, 

1» 

2,53 

1J 

2.59 

•>j 

11 

3. 2 

JJ 

3. 9 

u 

J1 

3,11 

11 

3.29 

JJ 

JJ 

3.30 

11 

3.59 


JJ 

4. 8 

J1 


After which wc? watched till 6 p.m:. ; but she did not refurn again 
to the honey. During the above time 8 ants came to the same 
honey, and 21 to the other ten dopo.sits. 

On July 11 I put one of my specimens of Id nigra to some 
honey at 7.10. She fed till 7.25, ^Yhen she returned to the nest 
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At 7.32 s1\e retuniecl. 


7.47 

?) 

8. 0 


8.18 


8.36 


8.59 


9.17 


9.38 

,, 

9.53 


10.10 

,, 

10.27 

1? 

10.44 

11 

11. 0 


ll.lG 

11 

11.38 

,, 

12. 0 


12.30 


12.50 

„ 

1.21 


1.44. 

,, 

2.10 

,, 

2.2 1 


2.29 


2.50 

,, 


3, 5 


At 7.30 another ant ranie, wlioin I im- 
7.50 „ ,, [priHoiied. 

8.U 


12.45 


After this whc did not come back any more up to 8 p.m. 

April 25 was a beaut.iful «lay. A.t 0 a.m:. ’1 {)ut Horne Byrup in 
the Hjwie way on five inverted ilowcr-pota, and at 
9.10 put an ant to one of tlic (kposita of 8yrii|). Ai. 

JK34i another ant came to tlui .same syrup. one 1 will ciii! 

No. 2. At 


9.40 No. 1 T 

•eiurned. 

10..4r, No. 2 

y. At 11 one came to the sa,n'H! honey; thii 

1 will call No. 3. 

31. 7 No. 1. 

„ bnt did not come hack any more. 

1,2.31. No. 2 

„ ami at 12,17 \vent. 

1.15 No. 3 

1.25 „ 

1.22 No. 2 

I.'IH 

1..54 No. 3 

„ 2. 3 ,, 

2.18 No. 2 

. . 2.30 ,, 
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24^5 No, 3 returned, and at 2.3G wont. 

2.56 .No. 2 „ ,, 3 . 1 „ 

tL24 No. 2 retnnuni 

4.19 No. 2 

After whicli I went on wateliing till 7, bid; none of tliesc iliree 
returned. Diiring tlie day 7 ants came to tins honey, and 27 to 
the other four deposits. Here, therefore, it is evident that tlie 
three watched ants did not communicate, at any rate, any exact 
information to their friends. 

dune 27. I placed four inverted glasses (tumblers) on the 
grass, and on the top of each placed a little honey. I then, at 
8 o’clock, put two ants, belonging to M nkjra^ to tlie honey on 
one of the glasses. 

At 8.25 No. 1 came back, and at 8.45 she returned to the nest, 
but did not come to the honey any more. 

At 0.5 No. 2 earno out and wandered about ; I put her to the 
honey again ; slie fed and at 9.22 returned to the nest. 

At 0.28 she relnniod to the honey , and at 0.45 went back to the nest . 


10.42 

J? 

55 

10.50 

10.58 



11.10 

11.21 

?> 


11.30 

12.45 

?? 


12.59 

].40 





I continued to watch till 7 b.m., but neither of them returned 
any more. 

Aug. 7. I put out four small deposits of honey (which I conti- 
nually renewed) on slips of glass placed on square bricks of -wood 
and put an aut (#, nigra) to one of them at 0.20. Siie fed an 
nxvnt away. 


At 9.85 

sbe 

returned, 

and 

fed i;i 

11 0.48 

10.14 





10.17 

10.25 


>? 

}? 


10.27 

10.87 



35 


10.40 

This 

time 

a friend « 

came 

witli 

her. 

At 10.47 

she 1 

returned, « 

mil fed till 

10.58 

11. 0 


?» 



11.14 

11.85 



55 


11,40 

11.52 


>? 

3 ) 


11.55 

12.18 


?? 

5 ? 


12.16 

1. 0 


?> • 

55 


1. 5 


LINK. JOlJ'liN'.-— LOOKOUT, WOL. Xtl. 33 



STIl JOim LUBBOCK ON ANTS<, JJUES, AKU "U'MSUS. 


4(>,l 


At 1.15 she returned, and 

fed till 1.18 

1.20 

n 

3» 

1,20 

1.45 

a 

33 

1.48 

1,58 

?? 

35 

2. I 

2. 9 

y** 

35 

2.14 

2.20 

jj 

35 

2.21 Bho was dis- 

2.25 

?? 

33 

2,30 [tiirbed. 

2.87 

j? 

33 

2.40 

3. 2 

33 

33 

8. 8 

8.10 

33 

33 

8.20 

8.89 

33 

33 

8.41 

8.58 

33 

33 

4. 2 

4.13 

33 

33 

4.20 

4.29 

33 

33 

4.80 

At this time there 

was a shower of 

rain, so I removed the honey 


At 5. 2 she returned, and fed till 5.10 


5.20 

33 

33 

5.25 

5.88 

31 

35 

5.87 

5.42 

37 

33 

5,45 

5.50 

35 

33 

5.52 

5.58 

3.3 

33 

0. (> 

0,15 

35 

33 

0,18 

0.21 

33 

33 

0.28 

0.25 

33 

33 

0.27 

0.82 

33 

33 

0.85 

0.40 

33 

73 

(I'lrli 

0.4.9 

33 

33 

0.58 

7.15 

33 

35 

7.20 

7.25 

33 

33 

7,27 

'7.80 

33 

33 

7.88 

7.8G 

33 

33 

7.87 


During the whole of this time only thi^ee other ants came to 
the honey, 

Aug, 18. At 11 A,M. I placed a F.fmca from one of my nests, 
which I had kept for some days without food, to some honey ; she 
fed for some minutes, leaTing at 11,6. 

At 11.14i she returned, leaving at 11.20 
11.80 „ „ 11,85 


11.40 


11.45 


3 ? 
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At 11., 55 she nd-urued 

, leaving 

at 1 L58 

12. ^ 

31 

12.11 

12. LS 


12.21 

12.2S 

r> 

12MI 

,12218 

15 

12.11 

12.''17 


12.51 

12.5(1 

■'5 

12.59 

1. 9 


1.15 

1.21 


1.27 

LH2 

5’ 

1.25 

Ltil 

S' 

1 .52 

1.59 

It 

2. 2 

2.1.2 

31 

2.15 


2.20 „ 2.2(t 

2.2S „ „ 2.40 


2.55 

't 

11 

2. 2 

2,! 7 

,, 

)■> 

2.21 

2.25 

t* 

It 

2.42 

2.55 

tt 

1* 

4. 0 

■1.12 

11 

11 

'4.17 

4.25 



4.51 

5.15 

11 

71 

5.2(5 

(129 

11 

11 

1145 


I coiitiiiuo<i to watcli till 8, bat she came no more. During the 
Avholc time no other ant came to tlie honey ; indeed yery few left 
the ncsSt at all I kept my eye on this ant for some days, and she 
visit, ;e(I the hoiioy every now a,rul then, while very few others came 
to it. 

/Is io JPower of Chmmumcrdio^i, 

Witli refcrcnco in tlic eaBOs above recorded, in which, when ants 
luid discovered a Rto, re of food orlarva^, others also found their way 
to it, I was anxious to a8certai,n in what manner tliis wnis eilceted. 
Boiiie have regarded tho fact as a px’oof of the power of corn- 
mtmication ; others, on the contrary, have denied that it indi- 
cated any such 'power. Ants, they said, being social animals, 
naturally' accompany one another ; moreover, seeing a companion 
coming home time after time wdth a larva, they wmuld naturally 
conclude that they also would find larvaa in the same spot. It 
seemed to me that it would be very interesting to determine 
whether the ants in question were brought to the larvm, or whether 
they came caBiuilly. To solve this question, I tried the following 
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experiments during tlic latter days of Oetol)er. 1 took thn‘e 
tapeSj each about 2 feet 0 inches long, and arranged them parallel 
to one another an.cl about 0 inches a[)ai’t. One end of eacli I 
attached to one of inj nests (E ni(jra\ and at the other end I 
placed a glass. In the glass at the end of one ta,pe I placed a 
considerable number (JiOO to (>00) of larvjo. In the second I put 
two or three hirvse only ; in the third none at all. The object of 
the last was to sec whether many ants would come to the glasses 
under such circumstances by mere accident ; and I may at mice 
say that scarcely any did so. I then took two ants and placed one 
of them to the glass with many larvae, the other to that with twa) or 
three. Each of tljcm took a larva and carried it to tiie nest, re- 
turning for aootherj and so on. After each journey I put another 
larva in the glass with only two or throe larvis to replace that 
which had been removed. Now, if other ants came under the 
above circimistances as a mere matter of accident, or accompany- 
ing one another by chance, or if they simply saw the larvm which 
were being brought and consequently concluded that they might 
themselves also find larvm in the same place, then the numbers 
going to the two glasses ought to bo approximately equal. In 
each case the number of journeys made by the ants would be 
nearly the same ; consequently, if it was a matter of scent, tlio 
two glasses would be in the same position. It would be impos- 
sible for an ant, seeing another in the act of bringing a larva, to 
judge for itself whether there were few" or many larvm left behind. 
On the other hand, if the strangers ivei^e brouglit, then it w^ou'ld be 
curious to see whether more w-'ere brought to the glass wdth many 
larviB, than to tliat which only contained twm or throe. I sliould 
also mention that every st.ranger was imprisoncid until tlm end 
of the experiment. The results were as follows ; — 

Ewp. 1.— Time occupied, 1 hour. The ant with few larvm made 
6 visits and brought no friends. The one with many larvaj made 
7, and brought 11 friends. 

Exp, 2.— Time occupied, 2 hours. The ant with, few larvm made 
Id journeys, and brought 8 friends. The one with many larvae did 
not come back. 

Exp, 3.-- -Time occupied, B hours. The ant with few larv® made 
24 journeys, and brought 5 friends. The one with many larva 
made 38 Journeys, and brought 22 friends. 

^ Exp, 4. — Time occupied, 2| hours. ^ The ant with few larvm did 
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iiofc come back. Tlie one with many made 32 journeys, and 
broiiglit/ 19 friends. 

Exp, 5. — Time occupied, 1 hour. The ant with few larvm made 

10 journeys, and brought 3 friends. The other made 5 journeys 
and bronglit 16 friends, 

Exp, 6. — Time occupied, 1| hour. The ant with few larvae made 
15 journeys, but brought no friends. Tiie other made 11 journeys 
and brought 21 friends. 

Exj). 7. — I now the reversed the glasses. Time occupied 3 
lioiirs. The aut witli few larva) made 23 journeys and brought 

4 friends, 

Exp, 8. — Time occupied, I J- hour. The aut with few larva) made 
7 journeys and bi'ought 3 friends. The one with many larvic made 
19 journeys and brought 6 friends. 

Exp. 9. — Tiine occupied,! hour. Tlie ant with few larvjc made 

11 journeys and brought 1 friend. The one \vith many lame made 
15 journeys and brought; 13 friends. 

Exp. 10. — 1 reversed the glasses, the same two ants being 

iiocler observation ; but t;ho ant which in the previous observation 
bad few larva), now consequently had many, aiid tme verm. Time 
occupied 2 hours. The ant with few larvm made 21 jourucys and 
brought 1 friend. The one wdth many larva) made 32 , journeys and 
brought 20 friends. These two experiments are, I thiisk, very 
striking, 

Exp. 11,— Time occupied, 5 hours. The aut with few larvce 
made 1 9 journeys and lirouglit 1 Irieiid. The one with many larva) 
made 26 jounieys and brought 10 friends. 

Exp, 12.— Time occupied, 3 hours* The ant with few hirva 
made 20 journeys and brought 4 friends. The one with, many larvm 
bronglit no friends and made 17 journeys. 

Exp, 13.— Time occupied, I hour. The ant with few larva) made 

5 journeys and brought no friends. Tlic one wiiii uuiny ma(h.) 
10 journeys and lirought 16 friends. 

Exp. 1,4,. — I now reversed the glasses. Time occupied, 2-| hours 
Tlie aut witli few larva) made 10 journeys and bronglit 2 friends. 
Tlie other made 41. journeys and brouglit 3 friends. 

Exp. 15.— Time occupied, 4| hours. Tlie ant with few larva) 
made 40 journeys and brought 10 friends. Of these, 8 came at the 
beginning of the experiment, and I much doubt whether they 
were brought; dii.nng the last hour and a half she only brought 
.1 Iriond, However, 1 think it fair to record the observation. 
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The aiit wit'h muny larvie made 47 journeys and brought 1 
frieoil. 

Exp. IG. — Time, 4] hours. The nat wiili few larvrc' made 20 
journeys and broiiglit 1 iViend. Him did i\<>t ix'turu after the first 
2 hours. Tlic other ant made 5d journeys and ojily brought 2 
friends. This latter was the same one as in the previous experi- 
ment, wiieii, however, she had the glass with only two or three 
latann. 

Exj). 17. — Time, 1 hour. The ant with few larvie nuicle (? 
journeys and brouglifc no friend. The one with many larvje made 
11 journeys and brought 12 friends. 

Exp. 18« — Time, liour, Tl.ie ant with few larva) made 25 
journeys and brought four fnends. TIk) one with many larvm 
made 20 journeys and brought 15 friends. 

Exp. 19.— Time, 4^ hours. The ant with tew larvm made 71' 
jouj’ooya and brought no less than 27 friends. Tliis is quite in 
opposition to the other observations ; aiidl eaiuiot aecoimt for it. 
Hhe was the ant who brought 15 friends in the provious expe- 
riment, and it certainly looks as if some ants were more iutlueii- 
tial iliaii others. The ant with many larvm made 71 journeys and 
only broughi; 7 friends. 

Exp. 20. — Time, 2 hours. The ant with few IjirvtB made 35 
journeys and brought 4 friends. The one with, many larvse made 
34 journeys and brought 3 friends. 

Exp. 21. — I now transposr‘d tine two glasses. Time, l-t hour. 
The ant with few larva) made 15 journeys and brought no friends. 
The other made 35 jonrneyB and bi'ought 21 friends. 

Exp. 22,— I now transposed the glasses again. Time, 2 hours* 
Th,o ant with many Inrvjc made 37 journeys and brouglit 9 fi'icnds, 
Tho ant with few larva) made 18 journeys ami brought no friend. 
This, I think, is a very striking cas<u Him wan under observalhui 
6-| hours; and the seen,e of her labour was the Hsyne tlirouglumt-. 
The first 2 hours she had few'’ larvm and broughl. 1- friends ; then for 

she had many larva) and brought 21 friomls; then again for 2 
hours she laid few larvie and brought no friend. 

iibyn 23.— Time, li hour. The ant with few larvm made 25 
journeys and brought 3 friends. The other made only 0 journeys, 
but brought 10 friends. 

Exp. 24. —1 now transposed the glasscH, Time oectipied, 2 hours. 
The ant which now had few larvm made 14 journeys, but brought 
no Irieiids. The other made 37 journeys and broughi 5 friends. 
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livjh 25.— *Tinio 3 liours. I put an ant for an hour to a full 
glass ; who iiuide 10 joumeys and brought 4 friends, I then left 
only two OF three larvje: in the second hour si le made 7 jour* 
iieys and brought no friend, I then again filled the glass ; and 
during the tliird liour she made 14 journeys and brought 3 
frituids. 

The results of the above experiments are shown at a glance in 
tlK‘. following Table, 


Tahular View of JExperimerits on Voice r of Co mMimicailon. 


An{,B. 

Glass 

with many laryw. 

Glass with one or 

two larvMe. 

Til no 
observed. 

Nurabei* 

of 

joui’iioys. 

Number 

of 

straiigorH. 

Time 

ob-served. 

N urn her 
of 

journeys. 

Number 

of 

si. rangers. 


hours. 



hours. 



1, 

1 

7 

3 1 




2, 

... 


n* f 

1 

0 

0 

;j. 




2 

15 

8 

4, 




5 

2-I- 

5 

r>. 


58 

22 

1 

.10 

5 

ri 

n 

52 

19 




7. 

1 

5 

10 




8, 


11 

21 

5 

25 

2 

1). 





7 

5 

10. 

i 

15 

h\ 

2 

21 

1 

IL 

2 

52 

20 

1 

11 

1 

12. 

5 

20 

10 




IB. 


• •• 


5 

10 

1 

14. 




5 

20 

4 

IB. 

n 

41 

5 

2 

5 

0 

iil 

1 

30 

10 

2.1- 

10 

2 

17. 


55 

2 

41 

40 

10 

18. 


... 


2 

20 

1 

l\l 

r* 

I’i i 

12 ! 




20. 




1 

f» 

0 

' 21. 

li 

20 

15 

4-1 

74 

27 

22, 




11 

25 

4 

n. 

di 

71 

*7 




24. 


* * « 

... 

2 

55 

4 

25. 

2 

54 

3 




2U 

u 

55 

21 

2 

18 

0 

27, 

2 

57 

9 

n 

15 

0 

28.’ 

H 

9 

10 

2 

14 

0 

29, 

2 

37 

5 

n 

25 

5 

50. 

1| 

9 

10 

2' 

14 

0 

5L 

2 

57 

5 

n 

25 

5 

52. 

2 

24 

7 

1 

7 

0 


It must be admitted that this mode of observing is calculated 
to increase the number of friends brought by the ants to the glass 
with only 2 or 3 larva, for several reasons, but especially because 
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ill many cases an ant wliicli bad for some time bad aceess to a 
glass with many larvm was suddenly deprived of it, am! it iniglit 
well be that some time cdapsed before the eliaiige was discovered. 
Some stray ants would, no doubt:, in any east‘ liave :foiin(l the 
iai'vm; and we ought probably to allow for at least 25 under this 
head. Again, some would, no doubt, casually accompany tlieir 
friends : if we allow 25 also in tins respect, we must deduct 50 
from eacli side, and we shall have 205 against 37. Nevertheless 
even without any allowances, the results seeiu tome very 
Some of tlie individual eases, especially perhaps experiments 9 
10, 20, 21, and 22, are very striking ; and, taken as a wdiole, duriiig 
47 J hours, the ants which had access to a glass eontainiug nume- 
rous larvm brought 257 friends ; while during 53 hours those 
which, were visiting a glass with only 2 or S hrvw brought only 
82 to tlieir assistance. 

Ono case of apparent cominimication struck me very niiicln I 
bad bad an ant (F, nigra) under observation one day, during wbich 
sbo was occupied in carrying oiriarvm to her nest. At nigbt I im- 
prisoned ber in a small bottle ; in the morning I let lier out at 
0.15, when sbe immediately resinned bor occupation. Having to 
go to Loudon, I imprisoned her again at 0 o’clock. When I re- 
turned at 4.40, 1 put her again to the larvm. She examined them 
carefully, but went boine ivitliout taking one. At Ibis time no 
other ants w'cre out of the nest. In less tlian a minute sbe eamo 
oat again witb 8 friends, and the little troop made straiglit 
for the heap of laivan When they bad gone tivo thirds of tbo 
way, 1 again imprisoned the marked ants ; the others hesitated a 
few moments, and then, with ('urious quickness, returned bomce 
At »5.15 1 put ber again to the larvae. 8he agai;n we.ut home 
wiFwwi alctrm^ but, after only a :few Hec<,):tidH’ slay in the mwt, 
came out wiili no less than 13 friends. They all W‘e.ni; towar<lrt 
the larvae ; but when they got about twx> ihir ds of the way, ulibongli 
tbo marked ant bad on the, previouH day passed over the ground 
about 150 times, and tbougb she bad just gone straight .from the 
iarvm to the nest, sbe seemed to have -forgotten lu.^r way and wam 
dered; and after slie had w'andcred about for half an liorir, I put 
her to the larvm. Now in this ease the 21 ants must have been 
brought out by my marked one; for they came exactly wi'tb her, 
and there were no other ants out. Moreover it wmuld seem that 
they must have been told, because (wliicb is very curious iii itself) 
sbe did not in either case bring a larva, and consequeni ly it cannot 
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luive been tlio mere sight of a larra whicli Inul in- 
duced tlieni to follow lier. 

It remained to ancertain wlietbor the ants which 
came by tliemselvcs to the larvje found them by ® 
scent, or whether tlie road had been described 
to them ; for it is obvious that the latter would 
iinpl}^ a liigher intelligence than the former. In 
niany of the above cases ants came by themselves 
ahnost straight to the larvjB which were being 
visited hy rny marked ants, while other larvie close 
by remained entirely uuvisited. The stranger ants 
must therefore either have had tlie way described 
to ibem, or, luiving been told of the existence of 
larvm, liavc tracked tlie marked ant by scout, and 
BO found tlioir way to tlie hirvm. To determine 
whiidi, I made the following ex[)eriment. 

In the above ligiiro A is the ants’ nest, o the 
door of the nest. M is tlie section of a polo on which the wdiole 
apparatus is supported. B is, a board 2 feet long; C, I), E, and 
E are slips of glass connected with tlie board B by narrow strips 
of paper G, H, I. K is a moveable strip of paper, li inch long, 
connecting the glass F with the strip H ; and L is another move- 
able strip of paper, as nearly as possible similar, connecting II and 
I. Oil each of the slips of glass C and F I put several hundred 
larvm of F.flam. The object of the larvao on G was to ascertain 
whether, luider such circumstances, other ants would find the larvae 
accid(mta;lly ; and I may say at once tliat none did so. I thou put 
the ant (A), wdiom I had imprisoned over niglit, to tlio larvjo on F. 
She took one, and, knowing her way, went straight home over the 
lu'idgo K and down the strip H. Now it is obvious that by 
always causing the marked ant (A) to cross the bi'idge K on a 
paidmmlar piece of paper, and if at other times the papers K and 
li were reversed, I should be able to ascertain wh(3t; her other ants 
who came to the larvfehad had the directiionaud position explained 
to them, or wdiether, having been informed by' A of the existoneo 
of the larva), they found their way to them by 'tracking A’s foot- 
steps, If the former, they would in any case 'pass' over the bridge 
K by whichever strip of paper it was constituted. On the other 
hand, if they found the larvm by tracking, then as the piece 'of 
paper by whicli A passed was transferred to L, it would mislead 
them and carry tlicm away from the larvie to I. In every case, 
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then, I lA’iiiisposod tlie two papers forming tlie iittlo bridges K and 
L as soon as the ant A had crossed over. 

I put her to the Jarv® on Fat G. a.m. Ait cn* exjinTioi'ng thftiii 
carefully, she returned to the in^st at (k34. Mo other ants went 
out ; but she at once reappeared witii 4 friends and reaciicd tlio 
lar?® at 6,38. Mono of her friends, however, crossed the bridgo ; 
they went on to B, wandered about, and returned liome. A re- 
turned to the larva) at 6.47, this time with one friend, who also 
went on to D and returned without finding the larvie. 


7. 0. Aj'it A to latTa). 


7. 8 

j? 

An ant at 7.10 went over L to I. 

7.17 

3J 

witha friend, who at 7.21 

35 

55 

7.25 

" 1 

’ with two friends, ] ^ 

. one of whom at J 

55 

55 

7.32 

3? 

the other at 7.85 

55 

53 



r with a friend who 1 



7.39 

57 

j went on to B, and r ^ 

I' then at J 

V 

35 

7.16 

37 

An ant at 7.42 



7.55 

37 

„ 7.17 

53 

55 

8, 3 

57 

,, 7, bS 

55 

13 

8. 8 

37 

„ 7.5.1 

53 

55 

8.19 

55 

,, 7.57 

35 

33 

8 24 

35 

„ 0 10 found the larva'. 

8 Ih) 

57 

„ 0.30 went oyer L to 1, 

8.50' 

57 




9.12 

35 




0.22 

53 




0.40 

55 




0.47 

55 




9.55 

55 




10.35 

33 





At 10. 3o I imprisoned hci’ till 12.30, when I |)uf, her agsiin 1.-0 
the laiu'ffi. 


12.48 back to larvic. 
12.55 
1 . 0 
1.15 
1,20 


An ant at 12.58 went over L to 1. 

j? 1» 1 ,, ,, 

» I.IO „ 

■ 1.13 


After this she did not come any more. During the time she 
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iiiaiie, ilierelbre, 25 viHit.s io the larvai ; 21 uiher {inis «*aitie a dis- 
taiKie of nearly 4 feel; from the noiiii/ and up to the point of jimc- 
l.ion, wiiliiii 2 inehcM of the larvie ; but only I )>aHsed ov(n* ilic liltio 
bridge K, wliilo 1,5 went over the l)i‘idg(^ L i.(^ I. On rc‘j)eat,i!ig 
ibja i‘X'pcri,iiiejit w,itb, another marked ant, she- lierseif inadt^ (lO 
joiiriicyH, during Avhieli ,11) otluT arita found their way to tiu,; |:ioiiit 
of junction. Only 2 went over the little b.riiige to the lar\'i:e, 8 
went over Ij to 1, and tlio rcuiaiiide,r on to 1). 

Anotlicr made 16 journeys ; ai,id during the same time 1,8 other 
ants eanio to the point of junction. Of these 18, 0 went on to 
7 crossed over L to I, and not one found the iarvm. Tims alto» 
getlicrj out of 58 ants, 20 went on to D, 80 crossed ovei^ iii tlie 
wrong direction to I, and only 3 found their way to the larva). 

From JaiL 2 to Jan, 24 (1875) I made a series of sim,ilar ob- 
servations j and during this time 30 strangers came in all. Of 
tliesc, 10 went straight on to I), 21 across to the paper to Ij 
and only H to the larvm, 

Idiis, I think:, gives strong reason io conclude 

that, under such circumstances, ants track one. 

another by scent. ^ 

I then Biight'ly altered the arrangement of the 
papers as shown in the accompanying diagram J W 
(tig. 2) . A, as before, is tho nest, o being tlie B 
door, B is the board ; 7/ is a glass on which are 
placed tlie larva) ; m is a similar glass, but empty ; 

H a strip of paper : to the end of n are pinned two 
other st,nps/aiui g in such a manner that they ^ 
can be freely turned round, so that they can be 
turned at will either to Ii or w. Under ordinary circumstances 
the paper/; as in the figure, was turned to the larva) ; but when- 
ever a strange ant came, 3^ turned the papers, so that f led to m 
and g to k. The result was so striking that I give the observa- 
tion In full. 

, Jan. 24. I put an ant, which already knew herwvay, on the 
larvjc at 3.22, 

At 3.30 she returned. 


4.15 

3 > 

At 3.38 a stranger came ; and the 

4.25 

55 


bridge f being there, 

4,34 

55 


she went over it to m. 

4.42 

55 

3.50 

jj 

4.50 

35 

4.35 

55 n 

4 . 5 !:! 


5.15 

IJ 55 
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At 5. 5 siio retumed. 

5.11, 

5.25 

Jan. 25^ 
IsifVlB, 

, 0.30 A.M, 

. Put. two ants, which knew' their wfliy, i-o the 


Xo. 1. 

No. 2. 

lieturncd 

at 0.55. 

hr r' 



/ . ( 

Itetumed at 7. 11. 

?j 

7,15 

„ 7.27 

73 

7.35 


J? 

7.40 

„ 7.47 _ 

75 

7.49 

„ 7.51 

3 ) 

7.58 

„ 7.57 

33 

8. 0 


55 

8, 8 


15 

8. 8 

8.1() Hl i'anger to m. 

53 

8.17 

„ S.IS 

53 

8.21 

8.22 

53 

8.25 

„ 8.25 

8,27 

35 

8.29 

„ 8.30 

35 

8.81 

„ 8.84 

33 

8.85 

j, 8.3(5 

33 

8.40 

8.40 

33 

8.44 

8.45 

>, 8. 40 

57 

8,47 


33 

8.51 

, » 8,51 
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i\0, 1. 


No. 2. 

Eei'urned sifc 8.55 



?? 

0. 3 

iiefctirned 

at 8.50 

?? 

0. 8 
0.18 




0*21. 




9.27 




0.30 ,. 



J3 

0.32 



5' 

0.3 h 

9? 

0.35 

5? 

J' 

0.37 

0.43 

99 

0.43 




9.41) stranger to m. 

3? 

0.45 

>9 

0,45 

33 

0.'17 



?3 

0.50 

99 

0.51 

79 

0.55 

’ 39 

9.55 

99 

0.58 

99 

0,58 

99 

10, 1 

99 

10. 1 

»J 

10, 7 

9 9 

10. 7 

99 

10.10 

99 

10.10 




10.11 



99 

10.15 

99 

iO.lG 

*9 

10.17 

91 

10.18 



99 

10.20 

39 

10.20 

?9 

10.22 

99 

10.22 

99 

10.24 



99 

10.28 

39 

10.30 

99 

10.32 

n 

10.33 

??• 

10.35 

?9 

10.35 

?9 

10.38 

99 

io.:?9 

?9 

10.42 

99 

10.42 

1? 

10.45 
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'No. 1, 

RcturiU'd 

Jlctiinied at 10J<8 


,, 

10.51 



10.58 

O*' 

3? 

10.55 



10.58 

IT 

Jl 

11. 0 

1? 

,, 

11. 2 


.* 

11. 5 



11. U) 



1 1.12 



11,16 



11.21 



11,28 



1L26 

!? 

?! 

11.80 

T. 

?! 

11.85 

5? 

?! 

11.80 


9« 

11,40 

!! 

?? 

?? 

11.45 

?» 

?> 

11,40 

?? 



?? 



?? 

?? 

11.58 

?■» 

?? 

12. 0 


?? 

12. 2 

?3 

?? 

12, 0 

?? 

?? 

12.10 

?? 

J? 

12.14 


?9 

12.10 


!? 

12.20 

7? 

ss 

12,24 

?J 


Xo. 2, 
10, IG 

10. tJ) 

10. r)i 
I().5n 

10.58 

11 . 1 


11,15 airanger to m. 


11.21. 

11.20 
1 1.80 
11.85 

11.10 11 . 1-0 
11.12 

11.18 

11.45 

11.50 

11.51 
11.56 

11.50 

12. 2 
12 . 6 
12.10 

12.20 12.20 

12.30 dropped. 

1. 2 in'itpriBonecl her. 
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-Returned at 1 12.35 stranger to in> 

„ 12.3(> 

„ 12.41 

„ I2.4G 

„ 12.50 

„ 12.54 

„ 12.59 

„ 1 . 1 

I then put lierintoa small bottle. 

I lot tbeiii out again, at 7.10 on the 27tb. Thougli the interval 
was so long, they began at once to work ; but one im fortunately 
met with an accident. The other returned as follows, viz. at 
7.20 
7.30 
7.40 

7.4S stranger to m. 

7.4(5 

7.51 

7.55 

7.59 

In these experiments, tliereforo, 17 strangers came ; but at the 
point n they all took the wrong turn, and not one reached the 
larvm. 

Although the obBervations above recorded seem to me almost 
conclusive, still I varied the experiments once Wig, Z. 
more (see fig. 3), making the connexion between 
tlio board 'B and the glass containing the larvae by 
th:ree separate, but similar strips of paper, d, e, 
and/, as shown in the figure. Whenever, how- 
ever, a striinge aut came, I took up the strip/ 
and rubbed my finger over it two or three times 
so as to remove any scent, arid then replaced it. 

A.s soon as the stranger had reached the paper c?, 

I took up the strip and placed it so as to con- 
nect € with the empty glass m* Thus I escaped the necessity of 
changing the paper / and yet had a scented bridge between e md 
m. The results wex^e as follows : — 

Jan. 27. At 5,80 I let out the same two ants as were under ob- 
servation in the , preceding experiments. 
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No. 1. 


No. i?. 

EotiirLied at 

5-40, the otliernot till (>. tO 


G. 0 



?9 

(). S 




G.2G 



35 

6.82 




6.87 



55 

6.-11 



35 

6.45 



33 

6.18 

33 

G,49 

33 

6.51 




6.54 

*33 

7. 0 


7. 1 



33 

7. 5 

33 

7. G 

35 

7. 9 

33 

7.12 


7.17 

33 

7.17 




7.22 


7.25 

33 

7.28 

3) 

7.29 

33 

7.31 


r>/22 sirimg(*.r io m. 


6.50 

0.52 

0.53 to liirvio. 


7.27 straii^or to -m. 


I then put them into the bottle. 
Jan. 2S. Let them out at 0.45. 
m. 1. isfo. 2. 

Bach at 7. 0 


5) 

5) 

V 


7. 5 
7.11 




7.10 

7.21 

7.27 


7. 3 

7.12 


« 

•t-i 

9 J 

?? 

n 

>9 

?5 

9? 


7.02 

7.42 

7,45 She dropped into 
7.52 some water. 

8 . 2 
8.11 
8.20 
8.26 
8.30 
8.36 


7.3.1 stranger to nu 
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No. 1. 

Ikiok ai; H.J.O 


I tluio put tlioin into tlu^ !)ottk*. 
tiaih 20. I. lek tlunu out a.t 7.05 a.m. 

No, 1 reiuruod at 7.47, after which I saw her no UK.>re. I fear 
hIic must liavo iriet with an a<*(iidcnt. 

No. 2 reOiraod at. 

7.51) 

8 . 8 
8.18 
8.28 
8,r>o 
8.42 
8.':i8 

8.50 a came to t.]\o larv;v‘» aiarkyd her No. X. 

8.50 
0. 5 

IK 111 No. 8 

0.20 
9.20 
9.00 , ' 

9.40 2 Btrangerfl to lamx*. 

9.47 5 strangers to m. 

At 9.40 T found one of the ants which had been nndor observation on the 241k, 
and put lier to the hirvio. 8!io roturned a.s follows (No. 4). 




No. 4. 


9.50 

9.52 


9.55 


9.58 


10. 3 

10.10 

10.1,5 

10.12 

10.20 

,10.28 

10.20 


10.2G 

10.20 


10.29 



10.33 



10.3G 


10.87 


10.40 

10.41 

10,41 


MNN, JOURN. 

• — ZOOLOOT, YOB. XII. 
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No. % 

No. 3. 

No. 4. 


10.44 


10.44 


10.48 


10.51 


10.53 

10.56 

10.57 


10.69 

10.59 




11, 2 

11. 2 


11. 4 

11. 7 


U. 5 straiift'or to 




11.8 

11. 9 

11. 9 

11.10 



11.13 

11.14 



11.16 



11.17 

11.20 

11.18 

11.20 

11.21 

11.22 etrangor to w.. 

11.23 

11.23 

11.23 

11.25 stranger to Ifirva* 


11.26 



11.28 

11.30 



11.33 

11.33 


11.35 

11.40 

11.42 

11.44 



11.46 



■’11.47 

11.50 

11.50 



11.54 

11.54 

11.55 .««im'nger t4> nu 


11.58 

11.68 


12. 0 

12. 1 

12. 7 

12. 0 


12. 8 



12.10 

12.13 

12.14 
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No. 2. 

No. 3. 

No. 4, 

12. .15 

12.13 

12.24 


i2.2r> 


1,2.27 

12.30 


i 2 .ar> 

12.30 

12.39 


12,40 



12.43 

12.45 


12.47 



12.50 

12.52 


12.53 



12.50 

12.57 


12.59 

1. 0 


1. 7 

1. 7 


1.12 


1.13 


L'lB 

1.22 


i.25 

1.33 



1.41 

i„44' 

L55 

1.51 



i,.r>G 



2. 9 





I then put lier into a snmll bottle. "We kept a look-out for 
Nos, 2 and 2 till 7.30 ikm , ; but they did not return, 
flan, 30, Let No. 4 otit at 7 a.m. Bbo returned at 7.45. 


No, 3 eaiue \ ^ 

of herself at J 
Eetiiming at 8. 0 

,, 8.20 


No. 4. 

8, 9 

8.15 stranger to larm 


34* 


8.30 

8.30 


8.25 
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No, 3. 

No. L 

Rot u riling at 8.40 



n , 

8.51 

„ 8.52 


„ 9. 5 

t/- o 


Imprisoned them. 
Let tlieoi out at 10.55. 


Eettirnijig at 11. 

1 

11, 3 



11. 8 

„ 11. 

9 

11.14 


Stranger in w. 


Stranger to -w. 


And they went on coming regularly till 1, when I put iliem again 
in a bottle. 

Jan. 31. Let them out at G.35 a.m. 


No. 3. 
6.55 
•7.12 

7.21 

7,37 

7.42 

7.48 


8. I 
8.12 

8.20 

8.27 

8.32 


No. 4. 


7.15 

7.29 

,7.42 

7.53 

7.55 si;ra,ngm’ t<) -m, 

8 . 0 


8.18 


8.28 


8.24 


8 39 
.44 


8. 36 stranger to larvm. 
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1 iiiiprisoiiod tliein. 

Ja,u J].L Lot tlicuii out at 5d35 x*.M. 


No. :l 

No. 4. 




5.47 

« 


U»4 jO 

G.35 

i ’i 4 L.' 




6.53 




7. 2 




7. 7 




7.U 




7,16 




7,20 


7.2:} stranger 

to larvae 

7,25 


7.2(5 

>? 



7.27 

m. 



7.29 

V 

7 Mi) 


7.:3a „ 

larvKL 

I lu prisoned her 

7.:31 

m. 


Ifeb. L Let 'her out at 7.5. 

-No, 3 . 

Bhc returuocl at 7.20 



7.30 

7.38 

11 

7.40 



7.48 


•ii 

7.58 

7..50 


8. 0 



8.12 

8.14 



8.17 

>? 

8.22 



7.38 stranger to w. 


‘Imprisoned her and iet her out again at 0.20 p.m. 
She returned at 6.35 
6.52 
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No. 3. 

She I'etiinied at 7.2() 

7 25 

11 * 
Imprlisoued her. 

Eel). 2. Let her out at (l.dU a.m. 
Blia returnecl at (>.50 



7.. 0 

7. 2 stranger to m 


7. 7 

7,1() two strangers to m 

)> 

7.1::^ 



7.17 

7.27 stranger to larvte. 


/ .*Sl7 

7,m 

7.38 „ m,, 

Tf 

7.45 


11 

7.50 

7.51- 

Jf 

7.55 
<S. 't 



8,11 


J? 

}1 

B.IB, 

8.25 


11 

8.80 


11 

8.35 


n 

8.45 


11 

8.40 


Imprisoned her. 



In this experiment, then^ the bridge over which tlie marked ant 
passed to the larvse was left in its place, tlio scent, liowevcr, being 
removed or obscured by the friction of my finger; on tin*, oiher 
hand, the bridge had retained the scent, but was so plac'cd as to 
lead away from the larvse ; and it will be seen tliat, under th<3se 
eixcnmstances, out of 4d ants w^hich found their way towiirdn the 
larvae as far as 14 only passed over the bridge/ to the larva), 
while 27 went over the bridge d to the empty glass m. 

Taking these observations as a whole, 150 ants eamo to the 
point of which 21 only w'ent on to the larvae, wliile 05 \vent 



Slli LUBBOCK ON ANTS, EX^'ISa, AND WADI'S, 


485 


iiwiiy to tlie empty glass. These experiments, therefore, are in 
cutirc accoixlaiice with those already laid before the Society, and 
sccois to me t<o show that when an ant has discovered a store of 
lx)ot!. and oihers gradually dock to it, they are guided, in some 
cases by sight, while in others they track one another by scent. 

As to their LiteUkjGnce and Provident Ilalifs. 

It is gonertilly stated that our nortlieru ants do not store up 
food. But it iiiust be remembered that their nourishment is, for 
the most part, of a very perishable character, and could not he 
preserved. Those ants, liowever, which collect Ajohides may fairly 
be said, in doing so, to provide for themseloves tiie means of sub- 
sistence. 

M.. Lund tells the following story as bearing on the inteliigence 
of auts'^': — 

“ Passant un jour pres d’lin arbre presque isol^jo fus surpris 
(iVmteiiilre, par un temps (.•aline, des feiiillcs quitombaient comme 
(It? la pluic. Oe qiii auginenta mon etonnement, e’est quo lea 
Ami lies detaeliocB avaient lour couleur natiirelie, efc quo Parbro 
scmbhiit jouir de touto sa vigueur. Je mhipprochai pour trouver 
Pexplication do ce phenomeuo, et jo vis (|u’a pen pres sur chaejue 
petiole etait posteo line founni qui travaillait do touto sa force j 
le pdtiolo etait bientot coupe et la fouille tombait par terre. line 
autre scene se passait au pied do Parbre : la terro etait couverte 
do inurmiH oecupces h decoiiper les feiiilles a mesiu^e quhdJos tom- 
baieut, et ies moreeaiix (M;aiout sur le champ traiisportes clans le 
aid, Ihi inoins cP une heiire le grand muvre s’accomplit sous mes 
yeiix, et Parbre rcstii outierement depouilleP* 

Witli referoiKJe to this intertmting account, I tried the following 
ex fieri merit 

Oct. 15, noou. (Beellg, 4.) At a distance of 10 inches from the 
door of a .lK.^st of If\ nk/ra 1 ilxiul jui u|)nght ash 
warn! ieet 0 inches high (cf), and from the top 
of it I suHp ended a second, rather shorter wand 
(i). To the lower end of tins second wandj 
whicli 'hung just over the entrance to the nest 
(c), 1 fastened a ilat glass cell {d) in which, I 
placed a number of larva) of MJlma, and to them' 

I put tlirce or four specimens of M nignL The 
di’op .from the glass 'cell to the upper part of the frame was, only 
^ Ann. d(*h Boi Nat, ,18M,h p. M2. 
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I an incls ; still, tlioiigli the ants readied orc;r and showin;! a gre^ai 
anxiety to take this short cut honie, they none of ihoin faeod 
leap, but all went round by the sti(d<.s, a diwiauce of .luairlj 7 feet. 
At 0 pal, there were over 550 larvie in the glass ceJ], and .1'. re- 
duced its distance from tlio uppcT surface of the nest to about f 
of an inch, so that the ants could even toudi the glass with their 
antennae, but could not reach up nor step down. Still, tliough the 
drop was so small, they all went round. At 11 i\m. the greater 
iiimiber of the larvin had been carried off ; so I put a fresh lot in 
tlie cell. The ants were busily at work. At 3 a.m, I visited tliein 
again. They were still carrying off the larvae, and all going rcriinci 
At tlA.M. tlie larvm were all removed. I put a fresh lot, and up 
to 9 AM. they went on as before. 

The following day (Oct. 17), I took two longer sticks, each 6 feet 
6 inches in length, and arranged them in a similar manner, only 
horizontally instead of vertically, I also placed lino earth under 
the glass supporting the larvae. A 1 8 o’clock I placed an ant on t tie 
larvie ; she took one, and 1 then coaxed her hotno along the sticks. 
She deposited her larva and immediately came out again, not, how- 
ever, going along the stick, but under the larviB, \'ainiy reaching up 
and endeavouring to reach the glass. At 8.30 1 put her on the larvie 
again, and as she evidently did not know her way home?, hut kept 
stretching herself down and trying to reacli the cartli under the 
glass cell, I again coaxed her home along the sticks. At 9.3 she 
came out agaiii,.and again 'went under the larvm and wandered 
about there. At 10 I put her on the larvm and again helpecl lior 
home. At 10.15 she came oat again, and this time went to the stick, 
but still wanted soino guidance. At ,10.45 she JigaJn rejujhecl the 
frame, hut immediately came out again, and I once more coaxed 
lier round. After wandering about' scmio time with a. larva in her 
mouth, she dropped down at 11.14. After depositing hen* larva, 
she came out directly and went under the larvan I again cmxvA 
her round, and this time also she dropped oil the glass witli hc?r 
larva. At 12.30 she came out again, and for tlio last 'time 1 !H,‘1ped 
her round. After this she found her way by herself. At; 12.20 
another (No. 2) found her way round and returned at 12 , 37 « 
Por the next hour their times were as follmvs 
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1.32 

L31 

I. . .JO 

1.1 1 

Lm. 

L 

1.52 

1 5J< 

both made 0 visits in an hour, 

X.O't! 

A,.s regards actual 


pace, I found they both did about G feet in aiuimite. Soon after 
thcHe hegaii, otliei* ants came with them. It mm a beautiful day, 
and all my ants were, lunxsnally active. At 1 p.m. I counted 10 
on the Bticks at once, by l.IK) ove,i>J]0, and at 5 in the afternoon 
oviir GO* They went on working very hard, and forming a coii- 
tinuoiiB stream till I went to bed at 11 ; and at 4 in tlio inoruing* 
], found ihein still at work ; but tliougli they were very anxious 
and, especially at hrst, tried very hard to save themselves tlie 
trouble of going round, tlicy did not tldnk of jumping dow,n, nor 
did they throw the larvm over the edge. 

,M'o,reover, as I Iiad placed B<jmo sifted mould under the glass, 
ii iniimte’s labour would have been sullieient to heap up one or 
iAvo part, ides, and thus make a little mound which would have 
enabliKi them to get up and down without going romici A. mound 

inch liigh would have been sufficient ; but it did not occur to 
tiiein to term one. 

Idle following morning (Oct. 18)1 put out some iarvie again at 
0 A.M* Some of them soon came; and the same scene continued 
till \\,he,u I left olf observing. 



4'.S'S sllt.hHlN SJnU^oiM^ OS AM'f \V 

till tiu? :22iul Oi‘t, 1 pliuvd n ftnv !arva‘ of K ia n 
l^lawis, wliicli ] !ia|)t canlinually raphaiialuMl, vvlui*h was 
3 ol*ii!i iiH^h jibnva Mio Hiirljin’t tifllic Tnutui tTMiiainuiy Iht'ir iical, 
lint on\Y coiuicrkMi wiili ii hj iaprs 5 Iroi lon^j;. ! Iliau, at. 

|)ut a /4 nifpui i.o i.lu‘ liirvia; sla- took one aial Iriial luii’il k» raaali 
dowip, but. 1 ‘ouhl .not. <lo and should not. jump ; s^o I ("uaxcal lu*r 
i’ouiul t:liO lajKffc!. Sha wont into tin? nosi, d,o|)<>;“nt'iwl Inn' larva, and 
iiniiiodiaieiy (aiuie out liyaiii. I put lua' bnok on iho larva* jii* 7 Jo : 
yhe took oiio., and a^'aJai triad hard, but iiudldwl iudl\y it) roaols 
(lowu. 1 ilKM’t'fore again coaxed lier round. >She wont ij.d.o 
liOBt, depoaittnl lier larva, ajul oanu^ out again directly as before. 

I put her back on the iarvio a.i. 7.25, 'when the same thing hap* 
])tuicd agaii.n 8he gob back to the nest at 7.dit), and iiiinu'diatt'ly 
came out a, gain. This time slie found her way rmiinl t’hi‘^ striipg, 
Avitli some help iroiri mo, and readied tbe larva! at 7.50. I. luilped 
licr borne for tlie last time. The next jo'Lirney she found iicr way 
without assistance, and reached tlie larvie at 8.20. Aiterdhis she 
returned as follows, viz. : — 

At 8.50 
9 . 0 
9.10 
9.17 
9.28 

I now made the lengtii of the journey round the tapes 10 feet.. 
This puzzled iier a little at first. 

Bhe returned as follows . 

9.41 
9.55 
10. 8 
lO.lO 
10.26 

I now made the length 16 feet. 

She returned at 11.34 
„ 12.14 

' , 12.31 


I , 0.35 
10.44 
10.55 

II. 6 

1 LM with a frku,uL 


12*20 two strangers fouuil 
the lurvic. 
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M 7. 0 

7. 1 1 

7.15 

Ifc Hiirpri«c<i me verv aiucb t-liai she preferred i:o go so far rouaci 
rutluD* il'iDu k> iaec so short a drop. 

in illuHlMitkin of the saino <nii‘ioi;is faei, I several times put 
Mpcjclmoim of F, nif/m on slips of glass raised only oiicj lixird of an 
Incli from the surface of iiie nest. They remained sometimes tliree 
or four iKmrB running about on the glass, and at last seemed to 
d rop otF ata.! i dentally . 

llj/rmka ruf/inodu has, the same f(ieling, One morning, for 
histance, I placed on<? in an isolated position, but so tliat slie 
could escape by drop|>ing one tliird of an inclu W'evertlieless at 
the same liouron the followi.ng moniing'she was still In captivity, 
liaving rc.uiiained out twenty four liours railxer iiian led; lu'rself 
down ibis Jiil.K? distance. 
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In my previous lueinoir 1 culled utieniion tio M, howl b inter- 

oBtino' statement that when anw quit the luipa, nliigo, tluiy eaiuiol, 
dlstimniish frien.ls from foos, tliough tlmu) or four dayB are sufll- 
cieut to enable thoin to do so. Outhls point M:. t'orol Ims favoured 
me with the following iuloroatiug oxplauai.ion 

“ Je, premls do's fourmis toutesa jcuiies ( hlaueliea eimoH!) tkf/unr- 
■itulilreset d'espeoes entievement dillereulea ; cIIck bo uu'lcnt toutea 
amicaleiuent lea uues aux JUitrca auua distinction, a I’cxceidiou 
d’uue rujibarbis IJ qui so trouve ctre uu [)0U plus ;igi'e et ac retire 
arecart avee tuirocou ; olio no sc doc'i(h,i a a allit'r aux iiuiires qiu? 
le leiulemaiu. Dix jours apivH le (■oiiimeuooMuoiit: di; l’oxi)drioue(^ 
j’etahlis lucs lounuis (/m- mtjbrmc mo eommiinmilr dans uu coin, 
otioleur apporte do uouvoiles ;n'imoa fourmis toutos hlaucluw 
prises au dehors. Los nouvellos veuuos olios no stmt [>as inal 
posdoa ; dies eutront uu oontraive dans kvfoiitc do inur oii aout h-.s 
autres, inaia les anciennes les repouasont, ios monawnt ot los 
jettent olehors. Cette esporienoo deiuoiitro qu’iui bout d(> dix 
jours Ics fourmis distinguont hurs mnmrades (k« dtriUigiu'OH, laud is 
qu’clles Jie tb.nt pas cettc <listinction dans lea pHuniors jours qui 
Buivent leur eelosion. Si Jo me suis permis d’deriiv ((u’il sullit dc 
trois on quatre jourti do vie pour qu’une muivolle &dosu saelm n*- 
coumutro uu aiui d’un cnncini, eo ii’est pas la suite d’umt e.xpe- 
rieuce directe faite daus le but do fixer eo tonne, mais [larceque 
dans les innombrables ebaervations liutes uur eea fourmis Je 
me suia assure qu’il lo fallait a pen pres cc Imups pour at.teiiuli’e 
an certain degrd de coloration et de eotisistiiuce, ct qu’a cc degir. 
de coloration ct de eousistautte ellea eoiumeiu.'cnt a diHliuguer 
leura enuomis, soil qu’elleH s’enfuiout, soitquhJlcs lour montreui 
loB dents. J’auraiB du roste peut-fitre, mioiu fait de no pas li.xor 
ainsi ce temps, car il y a taut de variations iiulividuclkiH, Buivaiit 
la tempdrature &e. quo Ton xie pout eire asaer, prudent avant do 
geiidraliser. En liiver les jeuncs fourmis devienneiit beaucoup 
moins vite adultcs qu’en etd.” 

Division of Labo ur. 

in a nest of F.fitsca wticli I established in my room on the I3tli 
of December 1874, and in which the females began laying eggs 
about the middle of April, the pupiE had all come to maturity by 
the end of August ; and after this very few of the ants came out of 
the uest. On the 3rd of September 1 noticed an aut at some 
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honey which I bad pnt out for tlveir use. Prom that time to the 
present (Oct. 30) I have observed no other ant at the honey, 
wliilo, on tim contrary, I liave found tliis particular ant feeding 
over and over again,— for instance, on the 12th, 13th, 14th, 15th, 
I7th, 19ih, 20th, 24th, 25tli, 2Gth, 27th, and 28th of September, 1st, 
5th, 12 ill, 19th, 22nd, 24tb, and 30th of Octobei\ As I was awa,y 
sometimes for two or three days together, and am generally only at 
home in tlie mornings and evenings, it is very probable that this 
ant visited the honc3y every day, and took in stores to her coiii- 
panioiis. I have already mentioned a somewhat similar tlioiigli 
less marked case. 

Ooncerninc/ Affbetion and JBeliavmir to Wounded, 

As regards the affection of ants for one another, Latreille makes 
the following statement Le sens do I’oclorat,” he says*, so 
miinifestant d’une rnanicre auasi sensible, je voulois proliter do 
eetto remarquo pour en dceouvrir le siege. On a soiip<jonnc 
depiiis longtcinps qiihl residoit dans les autennes. Je Ics arracluii 
a ])lusieura fouriniB fauves onvrieros, aupres dii nid dcsquellcs je 
me trouYols. Jo vis aussitdt ces petits animaux qiie'Jhivois aiiisi 
tmitilea tomber dans im etat d’ivressooii une esptice defoiie. 3,1 b 
erroient <ja et lil, et no reeomioissoieut plus leur chemiiu 11b 
m’occapoieiit ; inais je n’dtais pas lo soul. Quedquos autres fourmis 
shipprocherent de cos pauvres alligces, portcrent leur iangiie siir 
lours blessures, et y laisscrent tomber une goutte de liqueur. Cot 
acte do sonsibiHte se renouvela plusieurs fois ; je Tobservoi avee- 
une loupe. Aniinaux compatissans ! quelle logon ne donnez-vous 
pas aux honimoB.” 

Jamais/’ says M. de Saint Fargeauf, nne Foiirmi ii’on roir* 
centre une de son eapeec blessee, sansrenicver et la transporter ii 
la foiiriniliero. 1/y soigiie-t«elIe P Je no sais, mais je vols dans 
ea fait une bienveillaneo que je aic ret.rouve daim aueun autre? 
iiisecdo, m^me social.” 

I Imvo not felt disposed to repeat M'. Latreillcfs oxperimeni^ 
nor have I been so fortunate as to witness siicdi a see'ue acci- 
dentally. My limited experiences' have been of the opposite 
character. On ' one occasioir (Ang. 13) a worker of M nigra, 
belonging to one, of iny nests, bad got severely w^ounded, but 
not so much so that she could not feed; for tlioiigli she had 
^ Hint, Nat', ties Foimnis, p. 41. 
t Hist. Nat. dc.s Ins. "flymen, vol. i, p. tK). 
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losfc live of her tarsi, iinding* lierself near wona^ J\Vruja slu" <avptto 
it and began to feed. I laid her genily on her l)iu‘k' ('lose to the 
entrance into tluj nest. Soon Ji.n ant eann^ np to t<he poor HuilVrer, 
crossed anteimie wiiti her for a monunU, tluni went (|uiotlj on to 
tlie syrup aaid l.)egan to fetah A fterwards three oiiier a.nts did tln^ 
same ; Init none took any nioia* notice of Iser. 

Aug. 15. I found at I r. M. n ilIi/rmuM rfjf/inoilk had lost 

the tennitial portion of ])ot]s, her aiitenine. S1 k‘ .S iunned lo Imve 
lost her wits. J put her into her luist ; Init like uihera took no 
notice other ; and after wandering about a little, slu' retir’ed into a 
solitary plane, where she reuiained from r.M. to S wiidioiit moving. 
The following morning 1 looked for lier at 5d¥), and found her 
still at the same spot. Hhe remained there till 0, when she eaane 
out. She resimincnl out all day ; and fcho following inorning 1 found 
her dead. 

Indeed I have often been surprised tluit in, (certain cas(‘s ants 
render one anothei' so little assistances The i;ei.iacii;y wlih win, eh, 
they retain their hold on an enemy they have once soiled is well 
known. M. Moc(iuerys even assures us that the Indians of Brazil 
made use of this quality in the ease of wounds ; causing an a, at to 
bite the two lips of the cut aud thus bring them together, after which 
they cut off the ant’s head, wl,u<di thus holds the li|)s of the woiind 
together. He assexds that he has often S 0 e,n natives with wounds 
in course of healing with the assistance of seven or eight ants’ 
heads ^ ! Now I have often observed that some of my ants liad 
the heads of others hanging on to their legs for a coiisiderahle 
time ; and as i bis must certainly be very ineonvenient, it seemus 
remarkable that their friends eliould not ixdieve tlicm oi* sncli an 
awd< ward en ciimb ranee. 


Ilecor/riiimi of Jfriemh* 

I have also made some experirneJits o,n th(>. |,)ow(,ir pc,)BseHHed !)y 
ants of recoguiziiig their friends. It will be remom bored that 
Huber gives a most interesting account of tbo ])ehav!(,)ur of soinci 
ants, whicb, aft(?r being separated fo:r four montbs, when ])i*oug!it 
togethea^ again, iinmediatcdy .recognized om3 another, aud “.fell to 
.miittial caresses with their antc3ninBd’ Forol, on the contrary, 
regards these movements as indicating f(,3ar and surprise i,‘atlicr 
than affection, though, he also is quite in.c;liru3d to l)elie?e, from his 


Ann. Knt. .hranne, 2 jSffn’. i oin. it p. b7. 
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own oliservations, tliat ants would recognise one aiiotlier after a 
separaitiori of some inoiitbs. Tlie observation recorded by Huber 
was made casually ; and be does not seem to have taken any steps 
to test it by siibsequent experiments. The fact is one, however, 
of so much interest that it seemed to me desirable to make fiirtlmr 
experiments on the subject. On the dth of August I separated 
Olio of ;my nest of Jf.ftiaca into two halves, which I kept entirely 
apart from one another. 

Four days afterwards (August 8tl\) I put aiiaiit from a different 
nest into one of these at 8 a.m. She was at once attacked ; two 
hung oil to her till about 11, wlieii they left her. Before evening 
she seemed to have fraternized with them. 

Aug. 13. I put another stranger into one of these nests at 9 
A.M. At 10.30 one of the ants was dragging her about by an. 
antenna; at 1 she was free; and at 2 I found her among the 
rest, apparently received as a friend. Two days afi;orvvards she 
was still well. 

Aug. IG. I took one of the ants which 1 had removed from the 
others on the Itli and replaced her with lier old conipaiiions. They 
seemed to tai<e no notice of her, and certainly did not attack her. 

Aug. 20, I put in a stranger at 7.S0. At 7.45 one of tliem had 
hold of her by the mandibles ; at 9.30 one was hanging on to her 
hind leg; at 10.45 she was free; and I did not see them attack 
her any more. 

Aug. 22, At 7.30 put in a stranger and one of tlieir former 
eompivnioiis* One of the auts attacked the former ; they took no 
notice of the latter so far as I could see. At 10.45 they both 
seemed at home. This stranger I saw repeatedly afterwards, and 
she had evidentiy been i^eceived completely into the coimniinity. 

Sept. 3. At 7 a,:m. I put a stranger in and also one of their old 
compaaioHB. Neither of them was attacked. 

Sept. 17. -Ihit in three atraugera; but they were not attacked. 

Oct. 3. I put in another stranger ; but they did not seem to 
iniiid her. 

A.S, tiiereforo, in some cases these auts did not appear disposed 
to attack strangers, I tried similar experiments with a nest of 
Mpmim rur/inodu. 

On the 21) August I divided a colony of tliis speeies, so that 
one half wniro in one nest (No. 9) and the other half in another 
(Mo. 15), and kept thorn entirely apart. 

On tlie 3rd Oct. I pui. iuto nest 15 a strangcj’ and an old (*om. 
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paiiioii from nest 9. Ojjo of tliem iminedintcly flew ai the strangin* ; 
of the other they took no Jiotiec. 

Oct. 18. At 10 A.■^r. I put ill n .stranger and a friioul from 
nest 9. In, the evening the former was killed, the latter was all 
right. 

Oct 19. I put one in a small bottle with a frioud from nest 0. 
They did not s],iow any enmity. I thou put in a stranger ; and 
one of them immediately l)(\gan to light with he.r. In the evening 
the stranger was dead. 

Oct. 24, I again put in a stranger and a friend. The former 
was attacked, hut not tiic latter. The following day I found tlu^ 
former almost dead, while the friend was all rigid;. 

Oct. 31. I jigain put in a stranger and a friend. The former 
was at once attacked ; but in this ease the friend also was, after a 
bit, seized by the leg, but eventually released agai;n. On iihe fol- 
lowing morning the sti’anger was dead, the friend was all right. 

Nov. 7. Again I put in a stranger and a Mend. Idie latter* 
was soon attacked and eventually killed ; of the former they did 
not seem to me to take any particular notice. I could see no 
signs of welcome, no gathering round a returned friend ; but, on 
the other hand, she w^as not attacked. 

The Semes. 

Much has been written on the use of the anteiimn of imsects. 
That they serve as organs of touch all are agreed ; but it is almost 
equally clear that this is 3U)t in most cases their only fiuietion. 
8oine entomologists re.gard them as auditory, some as olfmd.ory 
organs. There is, however, a third alternative, which I would 
venture to suggest, namely that in tlioBC insrurls in which Iho 
sense of hearing is highly cloveloped they may mvYO as ears, while 
in those which have a very delicate sense of small, tlioy may ac'?t m 
olfactory o:t‘ganB. This view is not in itself so im|)rol)al)le as migltt 
at first sight appear. It is evident that, in the Articulata, organs 
of sense are developed in various parts of the body. Wbetlier 
the curious organ discovered by Midler in the motatliomx of 
certain Ortlioptera be an ear or not, it must surely l)e an orgsm 
of some sense. Hicks and others have described structures in the 
lialteres and wings of various insects which have all the appear- 
ance of bein.g organs of sense; while among the Crustacea we 
find the remarkable ease of which even has an organ of sense 
in its tail. It is jiot then so improbable as might at first sight 
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appear, tlia,t the aiitemiie should in some s])eeicH act as ears and 
in otliers serve for the perception of odours. The position, 'more- 
over, which they occupy renders them a most advantageous situ- 
ation for an organ of sense. This suggestion would also explain 
various experiments and observations recorded by skilful entomo- 
logists, and which it is otherwise difidcult to reconcile with one 
another. 


The Sense of Hearing, 

Many eminent observers have regarded the antennae as audi- 
tory organs, and have brought forward strong evidence in favour 
of their view. Lespes, for instance, found that a female Lociista 
viridmima, which was very sensitive to sound, lost apparently all 
power of hearing when the antennsD were removed. She lived 
a fortnight longer and continued to eat. M. Lespes observed no 
other result except the loss of hearing. 

So far as I am aware, no proof has yet been adduced that ants 
possess tlio power of hearing. In order, if possible, to throw some 
light upon this interesting question, I made a variety of loud 
noises, including those produced by a complete set of tuning-forks, 
as near as possible to tbe ants mentioned in the preceding pages, 
while they were on their journeys to and fro between the nests 
and tlie larvae. In these cases the ants were moving at a steady 
pace and in a most business-like manner, and any start or altera- 
tion of pace would have been at once apparent. I was never able, 
however, to perceive that they took tbe slightest notice of any of 
those sounds. Thinking, however, that they might pexdiaps be 
too much absorbed by the idea of the larvse to take any notice of 
my interruptions, I took one or two ants at random aixd put them 
on a strip of paper, the two ends of which 'were supported by pins 
with their bases in watiuL Tlie ants imprisoned under these cir«* 
CTiumtances wandered slowly backwards and forwards along the 
paper. As they did so, I tested them in the same manner as 
before, but 'was unable to perceive that they took the slightest 
notice of any sound which I was able to produce. I then took a 
large female of H Ugnigie-rda^ and tethered her on a board to a 
pin by a delicate tliread about 6 inches in length. After waii- 
deriiig about for a while, she stood still, 'and I then tried her as 
before ; but, like the other ants, slie took no notice whatever of 
the sounds. 

It is of course possible, liowever, if not probable, that ants, even. 
Ll'NN. JOlIllW.— ZOOLOGY, 'VOL. 'Xll. Hii 
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if deaf to sounds which we hear, may hear others to which we are 
deaf. On this subject I hope to make some experiiiieiits, in wliicli 
Mr» Spottiswoode has kijidly promised to assist mo. 

The Sense of Smelt 

I have also made similar experiments, tlioiigli witli very diflbrent 
results, on the power of smell possessed by ants. I tlipp(a:l 
camers-hair brushes into pex)pcrmint-\vator, esscnci^ of tdoves, 
lavender-water, and other strong scents, and suspended iliem 
about of an inch above the strips of paper along which tin? 
ants were passing in the experiments above recorded. TJndtu' 
these circumstances, while some of the ants passed on wiiiioui 
taking any notice, others stopped when they came close to the 
pencil, and, evidently perceiving the smell, turned back. Soon, 
however, they returned and passed the scented pencil. Afi(?F 
doing this two or three times, they generally took no further 
notice of the scent. This experiment left no doiil)t , on my 
mind ; still, to make the matter even more clear, I experi- 
mented with ants placed on an isolated strip of paper, as de- 
scribed on p. 495. Over the paper, and at such, a distance as 
almost, but not quite, to touch any ant which passed under it, 
I again suspended a camel’s-hair brush, dipped in asaafietida, 
lavender-water, peppermint-water, essence of cloves, and other 
scents. In this experiment the results were very marked ; and no 
one who watched the behaviour of the ants under these cireiim- 
stances could have the slightest doubt as to their powder of 
smell 

I then took a large female of id lipiiperda and tethered hcjr 
on a board by a thread as before. “When she was cp.iite qini4 
I tried l)cr with the tuning-forks ; but they did not iiisturb her 
in the least. I tlien ap])roached the feather of a pirn very i|uicily, 
so as just to toucli first one and then the oilmr of iiui aubvimsc, 
wduch, liowover, did not move. I then dipped the pem in eBSi‘n€e 
of musk and did tlio same ; the antenna w'as slowly rcdTOctetl and 
drawn quite back. I then repeated the same witli i;he otlicr an- 
tenna. If I touched tliG antenna, the ant started away, appa- 
rently smarting. I repeated the same with essence of Invciiuler 
and with a second ant. 
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As to Sentiments of Benevolence, 

Mr. (xrote, in liis ‘ Fragments on Ethical Subjects/ regards it 
as an evident necessity that no society can exist without the sen- 
timeiit of morality. “ Every one/’ he says, wlio has either spoken 
or written on the subject has agreed in considering this sentiment 
as absolutely indispensable to the very existence of society. With- 
out the diffusion of a certain measure of this feeling throughout 
all the members of the social union, the caprices, the desires, and 
the passions of each separate individual would render the main- 
tenance of any established communion impossible. Positive mo- 
rality, under some form or other, has existed in ©very society of 
which tlie world has ever had experience.” 

If this be so, then ants also must be moral and accountable 
beings. I cannot, howevex*, of course urge this, because I have 
elsewhere attempted to show that even as regards man, the case 
is not by any means clear. In the case of ants, various observers 
have recorded instances of attachment and affection, some of which 
have been referred to in my previous papers. With reference to 
this part of the subject, I have made some further experiments. 

dan. 3, 187G. I iintnersed an ant (jf. nigra) in water for half 
an hour ; and when she was then to all appearance drowned, I 
put her on the strip of paper I mentioned on p. 47S. The strip 
was half an inch wide ; and one of my marked ants belonging to 
the Baine nest was passing continually to and fro over it. The 
immersed ant lay there an hour before she recovered herself ; and 
during this time the marked ant passed by 18 times without 
taking the slightest notice of her. 

'1 then immersed another ant in water for aji hour, after which 
I placed her on the strip of paper as in the preceding ease. She 
was three quartOTS of an hour before she recovered : during this 
time two marked ants wore passing to and fro ; one of them wont 
by 18 tinujs, the oilier 20 times ; and two strangers also went over 
tho |)aper ; buii noiu' of them took the sligliteet notice of their 
drowned friend. 

I, thexi immersed another ant for an hour, and then put her on 
the strip of pmpcix She took an hour to recover. The same two 
marked ants as in the previous observation were at work. On© 
passed 30 times, the other 28 times, besides which five strangers 
passed by ; but not one took the slightest notice. 

I immersed three ants for eight hours, and then put them on 

35 # 
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tlie strip of paper. They 'began to recover in. three quarters of an 
lioiii’j but were not quite themselves till half an hour afterwards. 
During the first three quarters of an hotir two uuirked ants 
passed, each four times ; and two others also went by. During 
the following half-hour the two marked ants passed 10 times, and 
three strangers ; but none of them took any notice. 

I immersed anotlmT ant for forty minutes, and put her on thu 
strip of paper. She recovered in twenty minutes, during whadi 
time two strangers passed, and the marked ants, whitdi were tlic 
same as in the preceding case, -went by 14 times without taking 
any notice. 

I immersed two ants for ten hours, and then placed tliem on 
the strip of paper. The same two marked ants ])assed respectively 
18 and 26 times, and one stranger passed again, without taking 
any notice. After this I left off watching. 

I immersed two ants for four hours, and then put them on thc^ 
strip of paper. They began to recover in an hour, during which 
two marked ants, not the same as in the preceding case, passed rt?* 
spectively 28 and 10 times, and two others went by ; but none of 
them took any notice, 

I immersed an ant for an hour, and then put her on the same 
strip of paper as in the previous cases. A marked ant pasBed her 
twelve times ; and three others also took no notice ; but, on ilie 
other hand, a fourth picked her up and carried her off into the nest. 

Again, I immersed an ant for an hour, and put her on the string. 
The marked ant passed twice, after which she did not return. 
Soon after, another ant came by and, picking up the immersed one, 
carried her off to the nest. 

I do not bring forward these cases as proof or even as evidence 
tliat ants are less tender to friends in distress than previoiw oIiHcr- 
vers have stated to be the case ; but they certainly show tlniti ten- 
deriiess is not invariably the rule ; and, especially when tak,en in 
connexion with tlie two following cases, they are interesting illus- 
trations of the individual differences existing between tinil 
there are Priests and Ijevites, and good Samaritans, among them 
as among men. 


Bees. 

Their Appreciation of Qohm\ 

Bees soon accustom tliemselves to look for honey on papers of 
particular colours. ' For instance, on Sept. 18, at 11 a.M',, I brought 
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up a bee from one of uiy Livej^ ; ab 11.40 slic retiinicd to liouey 
wliicli 1 bad put on a slip of glass on green paper. 

She rctiiriicd at 11.51. And again 

„ 12 . 1 

12.13 

,, 12.22 

,, 12.33 

,I.2.4G 

„ 12.58 

,, 1.12. This time she lost her wav in the room. 

i.M) 

„ 2. 1. This time she got stuck in the honey, and 

had to clean her. 

2.25 

„ 2.40. 1 now put red paper instead of the green, 

and put the green paper with a similar 
quantity of honey on it a foot off. 

,, 2.51 to the honey on green paper. 1 then gently 

moved the green paper with the bee on 
it, back to the old spot. When the 
bee had gone, I put yellow paper where 
the green had been, and put the green 
again a foot off. 

„ *1 to the honey on the yellow paper. I dis- 

turbed the bee, and she at once dew to 
the honey on the green paper; when 
she had gone, I put orange paper in 
the old place, and put the green paper 
about a foot off. 

,, 3.10 to the honey on the green paper. I again 

gently moved the paper, with the bee 
on it, to the usual place ; and when the 
bee had gone, put w'hite paper in the 
old place, and put the green a foot off. 

„ 3.20 to the honey on the green paper, I again 

gently moved the green paper, with the 
bee on it, to the old place ; and when 
she had gone, replaced it by blue paper, 
putting the green a foot oif 

„ 3.30 to the honey on the green paper. I again re- 

peated the same thing, putting yellow 

instead of blue. 
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iSlic returned at .-140 to the |)Bper. i suhv r(n-v,r:-i}d the po* 

fc^tlioii of tlu^ yt^lluu aitil grt'eii paiH^ra ; 
but 

j, 3,5 1, t<,f the g’lve'u* After t hi?; 

„ 4. 0 

„ 4.,I5 

„ 4.28, \vheii wlio left oif ibr 1 he day, 

2ior were there auj be(‘t^ Biill working iit the garih*n. Thi* *sfinie 
afternoon a wasp, vvliieh, I was observing, iaaiuiined at work f.'ill 
6.29. 

Aug. 20. About 110011 I brought live bees to some honey at iny 
window. They all booh returned, and nniucTouw friends earno 
with them. One of them 1 put to some hoimy on blue paper. 
8h0 returned as follows, viz. 


At 12.86 

At 2,80 

12.42 ' 

2.38 

12.53 

8, 2 

1.28 

3.10 

1.88 

3.22 

1.49 1 

8.50 

2. 2 

4. 4i 

2.11 

4. 1 4 

2.24 

4.23 


when I left off wniteluiig and shut her out, -The longer intemls 
are due to her having got some honey every now and then on her 
wings and legs, when she lost a little time in cleaning herself. 

Aug, 21. I opened my window at 0 A.M, No bee cainc till at 
7.33 the above one came to the honey on bliui paper, 

I also placed some honey on orange paper about 2 find/ ofll 


At 7.42 she returned to the honey on blue paper, and again 
7.55 she returned to the honey on blue paper. 

8. S 
8.14 
8.25 

8.36 „ „ 

8.44 

8.54 


I then transposed the papers, but not the honey. 
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At 0.1 0 slie came back to tlic honey 1 I then tranposedtlie papers 


0.20 

0.00 

0.50 


10. 0 
10. 8 
10.21 


10.80 
10 . 4)2 
10.58 
11. 4 
1 1 .16 


11.28 
11,41 
il.5G 
12. H 
12.17 


12.27 
12.40 
1,2.50 
1 . 0 
1.18 
L25. 

I..40 

1.47 

L57 


on blue paper. 


green paper. 

blue 

green 


blue 


J again. 

1 then transposed them 
again. 

J3 3? 

I now put green paper in- 
stead of orange, and 
transposed the places. 

I transposed them again. 

3 3 33 

I now put red paper in- 
stead of green, and 
transposed the places. 

1 transpoBcd tlicni again. 


I now put white paper in- 
stead of red, and trans- 
posed the places. 

I transposed them again. 


Inow put green paper again 
instead of white, and 
transposed the places. 

I transposed tliem again. 


„ and then to 
tiic .green. 

33 

green. 

blue, and then to 
green, 
bliie- 


2 . 5 

2»i7 5 5 33 

irhe following dav 1 accuslouied this bee to green paper. 



502 


SLK .fOEN EEEBOOK AIsT^, BEE.S, AJfE WA«r?S. 


made G3 visits (beginning at 7.47 and cniding at ni wltitdi 

50 were to lioiiej on green pajjer. 

Tlie following clay, Aiig. 2d, sIkj began, work: — 

At 7.12 returning to lioney on green pa,j)(.u‘. I. t.hcMi put soiuc* on 
yelloAV paper about a fot)t off. 

7.19 she turned to the honey 1 j 1,., 

on green paper. J 


7.25 

5* 

j? 

I rephu'cd tlie yellow paper 
by orange and iraimpoBCKl 
the plae(*B. 

7.86 

V 

ji 

1 transposed the eoiours bo 
that the <,>range might be 
on the spot to wlu'ch the 
bee w'as most acciiBtomed. 

7,44 

vt 

5> 

I now put wliite instead of 
orange. 

7.55 

J? 

») 

Transposed the ;papea’‘H, 

8. 1 

?? 

>? 

.1 now put blue paper instead 
of wfiite. 

8.12 

JJ 

blue paper. 

1 now'’ put red instead of 

blue. 

8.28 

»y 

green paper. 


8.25 


?> 


8.47 


it 



I tbeii ceased observing and removed tbe honey. 

Thus tbe bee •which was accustomed to green rc.‘tiirned to timt 
colour when it was removed about a foot, and replacjod by 3 ollow^, 
orange, wliite, and red ; but on the oilier hand, when blue was bo 
placed, she returned to the blue. I kepi this bee xmdi'rr obBerva- 
tion till the 28th, but not with reference to col ours. 

Aug. 24. At 7.45 1 put a bee (No. 5) to honey on gnmi pa/pi-r, 
to which she kept on returning till 9.44. The next (laj (.A ug, 
25) she came at 7.88, and I let her come to the green paper i ill 9. 
The following morning she returned atOA.XT., coming back m 
follows, viz. : — 

A t 6.10 
6.18 
6.25 
6.85 
6.45 
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().54 
7. 3 
7.13 

i now put omiigo in place of green, and put tlie green a 
foot oir. 

At 7.21 she retumed to the green, I replaced the paper with 

the bee on it ; and when she 
had gone I put light blue 
in place of the green, and 
again moyed the green a 
foot off. 

7.36 ,, „ blue. I again replaced the paper 

w’ith the bee on it ; and 
when she had gone I put 
yellow in place of the green, 
and again moved the green 
a foot off. 

7.41 „ „ green. I then did exactly the same, 

only putting vermilion in 
place of the green. 

7.55 „ „ „ I then did exactly the same, 

only putting white in place 
of gi'een. 

It would almost seem, from these observations, as if there was 
leas distinction in the eye of the bee between green and blue than 
between green and other colours. If this should be confirmed, it 
u'ould have an interesting bearing on the colours of flowers. 

A pril 4u A fine day, but cold. I brought a bee to some honey 
at my window. She returxiccl at the following times : — 


I. 1 

2.18 

1.17 

3.11 

1.24 

3.20 

1.41 

3.31 

,1.50 

1 3.38 

2. I 

3.50 

2. C> 



But during this time only one other bee came to the honey ; 
and, indeed, after 2 no other bees were at work. 

I had on Aug. 20 introduced some bees to honey in my roouu 
since which it had been much visited by them. On the 24ih 1 



504 


SIE JOllH lUEBOCK ON ANTS, BBBS, ANJJ mSl’H. 


put a bee to some lioiiey inside a llower“[)ot 5 iiieheH and 5 
wide at the base. The llowor-poi was .laid ou ii.s side, iimi tlic' 
moiitli closed, so that the bee had io emiuj out Llirougl’i ihe lade 
in the bottom, wliich was about t au ineli iu diarntdior. T<» 
make things easier .for her, I made her a snudl a.lightiiug..!Haird <d’ 
wood, the top of which w-as loved with the liohn J' then idatani 
the flower-pot on the spot where she was acciiMionicid to 11, nd 
the honey. She had made her first visit that nioriu,ng ai. d,'t5* 
returning 

at 6.55 

7. 5 

7.14 

7.23 And when I put her, while ibcdiiig, into the 
•flower-pot, slie found her way (Uit without 
difliculty. 

At 7.40 she returned, but did not seem able to .tliul !n:.^.r 
ways »o I put her in. T.!ie same thing 
hap[)ened again at 

7.50 

8 . 0 

and 8.20 

but at 8.38 she found her way in easily, and had no further 
difliculty. She returned at 

8.53 

9. 5 

9.14 

9.25 

9.41 

9.55 

10. 6 This time a frieanl camo wdth her and 

her in. I captured her* B'o. 2 io(j,k 
notice, but returned 


At 10.19 

1 At 12 . 0 

10.30 

12.26 

10.44 

12.37 

10.54 

12.00 

11. 6 

1 . 2 

11.20 

1.11 

11.31 

1.26 

11.44 

1.30 

11.55 

1.47 
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At 1.57 

At 4.44 

2. 9 

4.55 

2.10 

5.10 

2.31 

5.24 

2.43 

5.35 

2.50 

5.40 

3.23 

5.58 

3.33 

0, 0 

3.44 

0.20 

3.50 

6.42 

4. 7 

7. 0 

4.21 

7.15 

4,34 

making 59 visits. 


After wliicli slio eatne no more that clay. With the one exception 
ahoTO mentioned, during the whole time no other bee came to the 
honey. I might also mention that I had put out six similar flower- 
pots in a row, and that this seemed to puzzle the hee a good deal ; 
she iVe(]iiontly buzzed about before them, and flew from one to 
tho other before entering. When she went in, she generally stood 
still just inside tho entrance for about thirty seconds, buzzing 
loudly with her wings. I thought at fii'st whether this could he 
intended as a sort of gong to summon other bees to the feast ; hut, 
thougli several were flying about, at any rate none came. Tho fol- 
lowing day (Aug. 2^) she came at 6.51, and had made nine journeys 
up to 8.41, when I left off watching. During this time no other 
bee came. 

Aug. 20. She came at 0.32, and up to 8.43 had made 18 journeys. 

27 „ G. 1 „ 8,43 „ 14 „ 

28 „ 0.17 „ 7.11 „ 5 

It was a gloomy morning. No other bee came. 


Wasps. 

In my previous paper I endeavoured to show that wasps are 
entitled to at least as much credit as bees dor industry. Indeed? 
as far as my experience goes, they both begin to work earlier in, 
the raorniiig and continue later in the evening. But without 
making any invidious comparisons, the following cases wdiich I 
give as showing that wasps do not by any mc^ans always bring 
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friends to share any good things tiny may hav(‘ disaivertHl, aiso 
prove their great industry. Thus i—' 

July. I marked a wasi) (V. inth/arift, 9) and |nii tier tr> suiite 
honey. All day she kept coming back till past 8 in ihci even- 
ings brought no friend. 1 do not think it necessary to give 
the times of all her visits; hut 1 niiiy give the times fora few- 
Tor instance, 

At 'i.lS she came to the honey, and at Jhld returned to hiw nest. 


3.16 

35 

55 

3.LS 


3.20 

13 

„ 

3.21 

,3? 

3.24 

33 


3.25 

51 

3.27 

33 

51 

3.28 

1. 

3.20 

.33 

53 

3.30 

,, 

3.32 

3J 

5? 

3.33 

55 

3.35 

33 

55 

3.30 

51 

3.40 

37 

37 

3.41 

53 

3.43 

35 

35 

8,44 

33 

3.46 

53 

3? 

3.47 

53 

3.49 

55 

55 

3.50 

53 

3.53 

57 

55 

3.754 

3J 

3.56 

55 

55 

3.57 

53 

4. 0 

55 

55 

4. 1 

35 

4. 3 

5? 

5,3 

4. 4 

51 

4. 0 

5? 

55 

4, 7 

55 

4.10 

55 

55 

4.11 

35 

4..14 

Thus having made no less than 19 journeys ia 

one hour. 


On the 10th of Bcpteinber, 1875, 1 marked a wasp. On the 
11 til she came to the honey for the first tiino, 

returning at 7.25, and left at 7.27, 


„ 7M 

>5 

7.37 

„ 7.41 

33 

7.44 

„ 7.49 

55 

7.51 

„ 7.50 

33 

7.58 

„ 8. 3 

13 

8. G 

„ 8.13 

.13 

8.16 

„ 8.20 

'55 

8.23 

„ 8.30 

57 

H.32 

„ 8.37 

55 

8.40 

„ 8.46 

ff 

8.51 

Blie was disturbed. 
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Eel liming at 9. 4, she left at 9. 5 



9. 9 

11 

9.10 


9.15 

11 

9.1G 

8!ie was disturbed. 


>? 

9.90 

11 

9.82 


9.50 

11 

9.54 

She 

was disturbed. 



10. 0 

11 

10. 2 

)> 

10,10 

11 

10.18 


10.20 

11 

10.28 


10.2G 

11 

10.28 


lO.BB 

11 

10.85 


10.41 

j> 

10.48 

>11 

10.47 

» 

10.49 

>> 

10.54 

» 

10.5G 

>> 

11. 0 


11. 2 

,, 

11. 7 

» 

11. 9 

» 

11.14 

» 

ll.lG 


11.20 

11 

11.22 

» 

11.20 

11 

11.29 

11 

11.99 

11 

11.35 

11 

11.99 

11 

11.41 

11 

11.45 

11 

' 11.47 

1) 

11.58 

11 

11.54 

11 

11.59 

11 

12. 0 

11 

12. 0 

11 

12. -8 

11 

12,14 

11 

12.10 

11 

12.20 

19 

12,22 

n 

12.28 

19 

12.80 


12.85 

11 

12.37 

11 

12.42 

)7 

12.44 

11 

12.49 

57 

12.52 

11 

12.55 

11 

12.57 

11 

1. 0 

1* 

1. 8 

11 

I. 8 

11 

1,10 

11 

1.14 

If 

1,15 

11 

1.19 

11 

1.21 

11 

L25 

11 

1.27 

11 

1,81 

if 

1.88 

11 

1.87 

If 

1,89 

11 

1.4*8 

•>f 

1.45 
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Eetiirning 

at 1.51, 

slio l(4*ti at 

1 .758 

y 

1.58 

71 

2. 0 

ji 

2. 4 


2. 0» 

?? 

2.11 

77. 

2.18 


2.19 

77 

2.20 

ji 

2.2S 

77 

2.80 


2.98 


ri*"; 


99 


»» 

2.10 

77 

2.42 


2.45 

77 

2.-17 

J? 

2.58 

7? 

2.50 

JJ 

8. 0 

77 

8. 2 

9? 

:5. 4 

7,7 

8, 5 

79 

8. 9 

7* 

8.11 

79 

8.15 

"J 

8.17 

»» 

8.28 

77 

8.25 

99 

8.80 

7J 

8.82 

99 

8.87 

79 

8.30 

99 

8.45 

99 

8.47 

99 

3.52 

99 

8.54 

>9 

4. 0 

79 

4. 2 

99 

4. 6 

99 

4. 9 

79 

4.15 

99 

4.17 

99 

4.22 

97 

4.24 

» 

4.20 

99 

4.81 

99 

4.85 

79 

4.87 

J> 

4.41 

99 

4.48 

» 

4.50 

77 

4.52 

99 

4.57 

77 

4.50 

79 

5. 2 

79 

5. i) 

97 

5.10 

17 

5.1 2 

99 

5.17 

59 

75.19 

99 

5.28 

77 

5.25 

99 

5.80 

77 

5.82 

>9 

5.87 

77 

5.89 

>7 

5.44 

77 

5.40 

77 

5.750 

9 ? 

5.752 

71 

5.50 

77 

5.58 

99 

6. 2 

77 

0. 4 

79 

0. 7 

97 

6. 9 

77 

6,18 

9 } 

6;i5 

97 

0.20 

97 

6.22 
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EetarniBg at G-2S, she left at 6.30 

„ 6.34 „ 6,36 

„ 6.41 „ 6.43 

This was her last visit for the evening, making no less than ninety- 
four viBits in tlie day, during which time only two other wasps 
foiriid the honey, though, it was lying exposed on a table at an 
open window. The following morning she came at 6.18 and made 
twenty visits up to 8.18, after which I did not record them. 
During this time no stranger came. 

No doubt, however, if a wasp is put to honey in an exposed 
place, otlier wasps gradually find their way to it. To determine, 
if possible, whether they were purposely brought, I tried the foh 
lowdng experiment. On the 20th of September T marked a w^asp 
and put her to some honey, which she visited assiduously. The 
following morning I opened my window at 6, and she made her 
first visit at 6.27, the temperature being 61*^ Dahr. I then placed 
the honey in a box communicating with the outside by an india- 
rubber tube 0 inches long and inch in diameter. The wasp, 
however, soon got accustomed to it, and went in and out wdthout 
much loss of time. The 22ad was finer ; and when I opened my 
window at 0 in the morning, she was ah-eadj waiting outside, the 
temperature being 01°. The 23rd was rather colder, and she came 
first at 6,20, the temperature being 61°. 

I was not at home during these days j but, as far as I could 
judge from watching in the mornings and evenings, no other wasp 
found tlie iionej. On the 24th I had a holiday and timed her as 
follows. It was rather colder than the preceding days, and she 
did not come till 6.40, wlicu the temperature wtis She re- 


inrnod as follows;— 

6.49 

8.19 

6.58 

8.26 

7.12 

8.35 

7.22 

8.45 

7.32 

8.52 

7-40 

' 9. 2 

7.60 

9.12 

8. 0 

9.45 

8. 9 



I'had almost closed the window ; so that she had a difficulty in 
finding her way. 
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9.5B I 10.;i2 

10.10 I i0.5l, 

The tempenitiirc was still only ()0''\ nn<l it 'was raining; sr,Mri*ely 
any other wasps about. 


11. 1 1 

1 2.50 

11.11 : 

:i H 

11.21 : 

2,1 1 

11.29 i 

5125 

11.40 : 

515DJ 

11.40 

511-0 

11.50 i 

51 Is 

12, 0 i 

5157 

12.14 

■1.12 

12.25 i 

4.20 

12.510 1 

4.20 

1.21 ' 

4.5b) 

1.512 

1 4.47 

1.42 

4.5S 

1.52 

5. (5 

2. 0 

5.17 

2.1 1 

6.28 

2.20 

1 5.515 

2,25 

6.12 

2.51 

5.52 


This was her last visit. During the w'hole day no other wasp 
found the honey. I also tried other wasps, eoncealing tin; homy 
in the same manner, and with a similar n^sult. 

I have BO doubt some wasps would make m-cm more jouriun’s 
in a day than those recorded above. 

}?ower of dbfmgukh mg Cohum. 

As regards colours, I satisfied myself that wasps arc? ea|;a!ilc 3 of 
distinguishing colour, tiiough they do not semn tu) miiib giiidcHi 
by it as bees are. 

July 25, At 7 A3L I marked a eonnnon worker wasp (F, 
garis) aiidphieed her to some honey on a pleca? of grtjcoi paper 7 
inches by 44* worked with great industry, as rc^corded 

on. p. 606. After she had got well used to the green papew, I 
moved it 18 inches off, puti.ing some other lioncw cm bine* 
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where the green liad previously been. She returned to the blue. 

I tluiu n'phiced the green paper for an hour, after which I moved 
it Is iiiclies as before, and put brick-i’ed paper in its place. She 
returned to the brick-red paper. But although this experiment 
hKii<.*ates tliat this wasp w'as less strongly affected by colours tbaii 
the bees whieli I bad previously observed, still I satisfied myself 
that she was not colour-blind. 

I moved the green paper slightly and put the honey, which, as 
l)efore, was on a slip of plain glass, about 4 feet off. She came back 
and lit on the green paper, but finding no honey, rose again, and 
hawked about in search of it. After 90 seconds I put the green 
paper uuder the honey, and in 15 seconds she found it. I then, 
while slie was absent at the nest, moved both the honey and the 
paper about a foot from their previous positions, and placed rbein 
about a foot apart. She returned as usual, hovered over the 
paper, lit on it, rose again, lievv about for a few seconds, lit again 
on the paper, and again rose. After 2 minutes bad elapsed, I 
Klip[)ed the paper under the honey, when she almost immediately 
(witliin 5 seconds) lit on it. It seems obvious, therefore, that 
she could see green. 

I then tried her with red. I placed the honey on brick-red 
paper, and left her for an hour, from 5 n.M. to 6, to get accustomed 
to it. Daring this time she continued her usual visits. I then 
put the honey and the coloured paper about a foot apart; she re- 
turned first to the paper and then to the honey. 1 then trans- 
posed the lioney aaul the paper. This seemed to puzzle hoiv She 
returned to the papei", but did not settle. After she liad hawlced 
about for 100 seconds I put tlie honey on the red paper, when she 
settled on it at once. I then put the paper and the honey again 
18 indies apart. As before, she returned first to the paper, but 
alioost immediately wamt to the honey. In a similar manner I 
satisfuMl myself that site could see yellow. 

Again, on August IBfcli I experimented on twm wasps, one, of 
w'lud) had boon coming more or less regularly to honey on yellow 
paper for four days, the other for twelve— -coming, that is to say, for 
several days, tlie whole day long, and on all tlie others, with twu) 
or three exceptions, for about three hours in the day. Both 
therefore had 'got well used to the yellow paper. I then put 
blue paper wliere the yellow had been, mid put thc' yellow paper 
with some honey on it about a foot off. Both the wasps returned 
to the lioney on the blue paper. I then moved both the papers 
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about a foot, tut so tliat ilio blue was .soinowluii noaivr tlio ori- 
ginal position. Both again retiiniod to ih,o bhuu ,L ilioii iniiis- 
posed tlie colours, aiul tliej both rciurruHl to the \u;diow. 

Yeiy similar results were given by the 'wjisp watidual on llu* 
Hill of Sopteinber* After slu^ lunl iriadc twenty visits to honey 
on blue paper, I put it on yellow paper and uio veil liie blue 12 
inches off. She came back to the yellow. I then ])tit vennilion 
instead of yellow ; slie came back to the vennilion, I transposed 
the colours ; she oaiiio back to the veinvulion. 

I put white instead of vermilion; slio returned to i.hc blucu 
„ green „ white „ ,, „ 


„ orange „ green 


1 transposed the colours 

71 

„ orangi‘. 

I put white instead of orange 

5J 

„ wliiku 

„ green „ ' white 

,, 

„ blue. 

„ purple „ green 


„ , purple. 

,5 orange „ 

19 

„ orange 

„ green „ orange 

99 

„ green, 

I transposed the colours 

17 

„ blue. 

n 3J 

91 

„ green. 


So far therefore she certainly showed no special prodilcction 
for the blue. I then left her the rest of the day to visit honey 
on blue paper exclusively. She made fifty-eight visits to it, The 
following morning I opened iny window at G,I5, when slie ini- 
mediately made her appearance. 

I let her make ten more visits to the honey on blue pa|)erj, 
moving it about a foot or so baedvAvards and fojnvards on tlu" 
table, I then put orange paper instead of tliobluc, and put the 
Idne about a foot off. She rctimuHl to the orange, 

I put yellow instead of orange ; she returned to the yeihnv. 

„ vennilion „ yellow „ „ vennilion. 

„ white „ vermilion „ „ whiic*. 

„ green „ white „ „ green. 

I transposed the colours ; „ ,, blue. 

I now put vermilion instead of 
green, and moved both of them a 
foot, but so that the vermilion was 
nearest the windoAV, though touch- 

ing the blue; „ „ vennilion. 

Again, September 11, I marked a wasp. Sbe returned to the 
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iioiiey over and over again with her tisnal assiduity. The follo%v- 
ing morning I put the honey on green paper ; she came backwards 
and forwards all day. On the 13tlx I opened my wdndow at 6.8, 
and she came in immediately. During an hour she made ten 
journeys. On her leaving the honey for the eleventh time, I placed 
some honey on vermilion paper where the green had been, and put 
the honey and the green paper about a foot off. 

Slio returned at 

7.25 to the vermilion. I then put orange instead of vermilion. 

7,34 „ orange „ blue „ orange. 

7.40 „ blue „ white „ blue. 

7.47 „ white „ yellow „ white. 

7.55 „ yellow and then to the green. I transposed the 

colours, 

8, 2 „ green. I then moved both colours about a foot, 

but so that the yellow was a little nearer to the old place. 

She returned at 8,0 to tlie yellow. 

T thou removfjd the yellow paper and honey, and placed the 
honey wliicli had been on. the green paper about a foot from it 
on the table. 

At 8.1,5 she returned and lit on the green paper, but imme*- 
diately Hew off to the honey. I tlien transposed the honey and 
the paper. 

At 8.24 she returned and again lit on the paper, but irame- 
cl lately flew off to the honey* 

Titus, therefore, though it is clear that wasps can distinguish 
colours, they appear, as might be expected from other considera- 
tions, to b('5 less guided by it than is the case ■ with bees* 

JJireetion of Flight. 

Every .one has heard of a “ bee-line.” It would be no less 
correct to talk of a wasp-line. On the 6th of, August I marked 
a, wasp, the nest of which was round the comer of the house,, so 
that her direct way home was not out at the wdndow by which 
,fihi entered, but in the opposite direction, across tlie room to 
a window which was closed. I watched her for some ' hours, 
during which time she constantly went to the wrong window 
and lost much time in bumng about at it. Aug. '7, 1 was not 
able to watch her. Aug. 8th and 9th, I watched her from 6.25 
A.M., when she made her first visit. Blie still constantly went 
to the closed window. Aug. 10th and lltb, I was away from 
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hoiiic- Aiig. 12 ill, slic made her iuvsi viBit; ai jvrid niJll 

.wont to tlie closed window. Aug*. KU;h, ficr first visit was ni 
6,15; slie went to the elostal wiiulow lyni remained Iniz/.iiig* 
about tliere till 7, wlum '1 (auight her and put her out at 'the 
open 0110 bj which she alwajH cnierod. Aug. 15th and lllilu 
«!ie eoiitinued to visit the lumey, hut nfill always, even after imi 
(lays’ expci’ieium, eoniiuued to go iii tlm closed wimlinv (whicli 
was in the direct lino home), though, on iiudiug it; closed she ro- 
turned and wont round tlu'ough the open window by whieli she 
entered. 


Note on tlic Plsistron of i]u‘ (langctii^ Miid-Tiirtlo {Eim/da dura 
of Buchaiuiu iramiltoii). By J'omn Andrrhon, 'M.I),, JMi.S, 

[Read March l(>, 

On removing a living embryo of Emi/da B. l.Ii, frt,5!n tho 

egg, it was ibund doubled ou itself through, tim ml (Idle of the 
plastron, the fold passing transversely a short way lud’ort! tho 
umbilical area, traversing tho line of junction of tho two halvtjs 
of each hyopkstroiiaucl the interval between them and tius liypo- 
plastron. Tlie abdominal surfaces of tlie two halves of ificj body 
were opposed to eacli other ; the .neck and hcfad of the emhryo 
rested by their under surkceB on the abdominal asped,. of tlu? 
postumbilical portion of tho plastron, the limbs being appbh‘d lo 
the sides of the head. Straightening the embryo, t reunoved ifut 
plastron entire, a.nd was astonished to find iliat it tIinbnMl 
materially in one respect from tho gcnuunJly ,ic<*c*|)l;rd viiwvh re- 
garding the structure of the plastron of i-lu^ Ibclonia. All IIh* 
bones, with tho exception of tho first fuiir*, were nrrungml m*oii,rid 
the membranouB or semicartilaginous nnsa tif tlic tniddlimiH, and 
were well ossified. But insti'jul of fiinliug only niue bones in IIh.^ 
plastron, eleven bones were discovcrtHl io bo ptesent. The twi> 
additional elements, occurring in the position of c^ach liyopiiw'lvroiu 
were duo to the clreumstanco timt the. latter <>iIotneuta "Itiid 
originated in, two ossilic cc‘j,itres« All the otlmr bones were the 
same as in the plastron' of Trionyoi^'^, Each hyoplastron consisted 

I have applied this tenn' to tho Gtaitgefcie Em^/da, l>eeauae it nppea ri to lue 
to be disfcmcfc from the Madras species to widish, the names It gtanom and E. 
fumtaia are moire correctly referable. 

t Compare Parser's figures &c., 'from Bjttlike, of tho p!,JiHtroi,i of t.,he jcniiig 
of this and other genera, pi. xii. figs. 11-17 (* M<,>,nog. Bhoiddor-gitdle and 
Stennim of Vert.’ Bay Soc, 1868), 
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of fcwo small bony spicules, tliemost external (4, see sketch, p. 516) 
coiTesponcliiig to the outer wing of the hyoplastron of Trion]/^^ 
and the internal spicule (S) to the forwardly and inwardly project- 
iiig process of the hyoplastron of that genus of freshwater turtle, 
to the outside of which the bactwardly and outwardly directed 
ramus of the ontoplastron is applied. 

These two bones or elements of the hyoplastron of Emyda dtura^ 
in the two individuals examined, were separated from each other 
posteriorly, opposite to the hypoplastroii, by a cartilaginous 
interval which permitted of their being freely moved one upon 
the other. At this point, or their angle of convergence, a mem- 
branous interval existed between them and the hypoplastroii, 
corresponding to the fold of the embryo. The plastron of this 
genus, therefore, if these observations are verified by further 
research, and if none of the other elements are of a compound 
nature, may prove to consist of eleven distinct bones, two of 
which occupy the position of the hyoplastron of Triomjx. This 
peculiar character of the plastron of Emyda, if of general occur- 
rence (which has yet to be ascertained), does not at any rate 
extend many hours beyond embryonic life — because in recently 
born individuals I have never observed the hyoplastron in any 
other condition but that of a single bone which unites at an 
early age with the hypoplastroii, while in Triony^ and Clutra 
the embryos which I have examined have the hyoplastron con- 
sisting of one piece, which only unites with the hypoplaafron at 
an advanced period of life. 

Whatever may be the explanation of these two instances of a 
compound hyoplastron in Emyda dtira^ there can be no doubt of 
the accuracy of the observation, which was verified by one of my 
assistants ; hut it is of sufficient importance, whatever be its 
cause, to be recorded and to receive further investigation. 

Int( 3 roste(:l in the foregoing fact of dtwolopment and of 
its value at issue, I append the subjoined memorandum from a 
pahcontologisi;. 

The condition of the hyostornal bone described in this young 
specimen by Br, Anderson is suggestive of several fossil types. 
In an iindcscribecl genus from the London Clay, known as Emys? 
levis^ as well as in Elatemys JBowerhanJm^ there are distinct lateral 
elements in tlic plastron which occupy the position of the lateral 
OBsificatioiis of Br, Andersoifs specimen, being placed between 
tlie hyo- and liypo-stenial elements and the marginal bones. In 

‘ ■ 37 * 
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tlie London- Ola, y fossil Flatemys Bullochi^ and in the Pletim- 
siermn from the Pnrbeck limestone, these elements extend right 
aeross the plastron, so as to entix'cl j separate the hyostorfiii! from 
the byposternal boiicsf’ — H. Gr. SicELKr, 



Dingranaraatic sketch, about natural size, to iUuBtrate the ooiiditiou of the 
plastron in the embryonic spedinon of Kmj/da dimx al)ove degoribed. I ti» fb 
tl'ie six separate ossific piceos of one Hide, tlie Boeond hui, one on bolli 

aides, = II in all ; 3 and 4, the double bony centres of the hyoplaBtrou united 
by ('^) a cartilaginous element, nltiinai.ely rorming jin ossifki unioti bet.win»n the 
parts in question; band (>, hypoplastron ; ■?/., uinbiljouH; depn^BBion on l.lu’i 
general suriaoe of the plastron. 


Notes on Lowe’s MB. List of Webb’s Type Bliells from the 
Canaries (1829), and on the Annotations thereon of D’Orbigny 
(1839), and Lowo (1860). By the Key. IL ,Booa 'Wa^toon, 
P.E.S.E. & ILQ-.S. Communicated by d. Cwik LEEFit»ys, 
Es(|., Treas.L.S. 

[Bond April 0, 1870.] 

Ih the year 1829 Mr, Webb sent to Mr, Lowe, in Madeira, yttri- 
ons sea-shella which he had got in the Canaries. 

Some ten years later the whole of the fuller material aceiimu- 
lated by Mr. Webb and by M. Bertholot wore published umler 
the title ‘ Molliisqnes, &e. &c., recueillis aux lies CaiiarieB, par 
MM, Webb et Berthelot, et dtoits .par Alcido d’Orbignyd 
- In this work M. d’Orbigny refers more than once to imuim 
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specimens as among those wliicli Mr. Webb had sent to Mr. Lowe, 
and implies dissatisfaction at Mr. Lowe’s retention of these, the 
absence of which marred the completeness of his work. 

In 1860 Mr. Lowe published in the ^ Proceedings of the Linneaii 
Society’ (Zoology, vol. y. pp. 169-204!) a List of tbe Shells obseryed 
OP collected at Mogador &c., with most yalnable notes and ob- 
servations. In this paper Mr, Lowe makes yery frequent refer- 
ence to D’Orbigny (see pp. 171-174, 188, 189, 190, 197’-199); 
and the whole tone of these references shows that, apart from 
indignation at the manner in which M. d’Orbigny had done his 
work, Mr. Lowe resented keenly the way in which allusion had 
been made to himself. 

In 1873 the ^ Liberia,’ in which Mr. Lowe had sailed for Ma- 
deira, disappeared utterly in the Bay of Biscay ; and Mr. Lowe’s 
accumulations of marine shells from Madeira, the Canaries, and 
the Cape-Yerds, which seem to have gone on from 1826, were 
forwarded to me for publication by his executor, Mr. T. Y. Wol- 
laston. Among those I have found the identical^ Canarian shells 
sent by Mr. Webb, and Mr. Lowe’s annotated list, which he had 
sent back to Mr. Webb — in short, the very material which M. 
d’Orbigny complained of Mr. Lowe’s having retained, and the 
information which Mr. Lowe objected to M. d’Orbigny having, 
without acknowledgment, used. 

In the interests, then, of truth, as bearing on both these parties, 
and as needed for the fuller knowledge of the marine Mollusca of 
the Canaries, this list is of value It is as follows ; — 

Marine Mollusca from G-rand Canaria, Lancerotte, and 
Puerteventura, sent by P. B. Webb, Esq, Oct. 29, 1829. 

1. Imcina Differing in the entire, not crisped, 

epidermis. Yar. an sp. ? ” 

D’Orhigny published this as L. Adamoniif D’Orb., remarking 
that Cette esp5ce a, par ses lames, encore beaucoup de rapports 
avee la JS. pens^lmnim ; mais une difference notable entre elles, 
e’est que IcB lames soiit recourbdes du c6tc du sommet dans la 
JS. pem^lpamca, tandis qu’ elles le sont au contrairo dans Fesp^ce 
c|ui nous occupe du edtd do Fouverturo'des valves.” 

It is not found in Madeira. 

*‘‘ 2 . GarMum 

This Is so given by D’Orbigny, It is also found in Madeira, 

* The 8hell?t fchemselves X proj^oRc U) deposit in tlio BritiKb Museum. 
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“ 3. Mmtra pulkutrma^ nob,, rttgosa^ Laiiik. A worn slielb 
and tlie only one broken. More. New.” 

This D’Orbigiiy pnblisliecl as M. mgosa, Olieinnitx, In Mr. 
Lowers note, Jjutmrm riigosa, Lamk., Itad been ilrst written ; 

Ltdraria liad been scored out, the words “ Lawk.” 

being left. Then a score was drawn tinder all these words. Tlicii 
Mactra pidlastrina, nob., was written above tlio line, and the 
word New ” was written over the word rare, so as to erase it. 

This species is not found in Madeira. 

4. Lima sguamosad^ 

This is so given by D’Orbigny. It is also Madeiran. 

5. Mactra Adamonl^ nob. Adans. t. 17. f. 17. ' Le Eatan.’ 
Not taken up by Lamk, or any otber author. Sadly woriii 
specimens.” 

This is published by B’Orbigny as IL striatellata^ Lam. It is 
not found in Madeira. 

“ 6. Oarikmi costatum, ^ Coquille rare et precieuse, snrtout 
lorsqu’on possede les deux valves dii meme individu/ Laiiilc.” 

L’Orbigny publishes this species with the remark that, “MM.', 
Webb et Berthelot Tout recueillie a Lancerotte.” 

This is probably one of the exotic species bought at Lancerotte, 
and the place of whose origin is very doubtfLilly Canarian. (See 
Lowe, Mogador shells, p. 188.) It is not found in Madeira, 

7. Mytilus ecMis, var. denticulis cardinalibiis subbinis, an- 
swers exactly to Adanson’s, p. 212, t. 15. f. 4. ^ Lo Foiiot/ a 
synon. not heretofore identiiied. SpecinienB of Balmms 
ctatus attached to it,” 

L’Orbigny publishes this as M* elongatm^ Cliom. and Law., 
while Weinkauff (OonchyL d.^Mittclmeeres, i. 227) denies that it 
is the IL ehngatm of Lain., and gives for it If. jpietUB, Lorn, 
Dunker (Index, Moll p.47) says it is M, mnaragimm^ Cliom. 

I have some very young shells from Madeira, which may pos- 
sibly be this species. 

“ 8 . Yenm verrmosa.^^ 

B'Orbigny identifies this with the Elonisse of Adanson, which 
is a misprint for Chnme* ■ 

Madeiran. 

9. Dolimn oleanum, Lamk. Tlie larger size you mention may 
be D. galea. Look well after it.” 
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This species is not enumerated by D’Orb. ; and Mr- Edgar 
Siiiitli, of tlie Eritisli Museum, wlio has kindly examined for me 
some of B’Orbigny’s types deposited in the British Museum, in- 
forms me that 1). olearmm is not in the list, nor among tbe sliells 
themselves. The specimen sent by Webb is a young shell of D. 
galea^ Linn. D, olearkm is not found in Madeira. 

10« DoUum perdiv, Lamk.” 

Webb’s type specimen thus named is the young of Cassis mi-- 
dulata^ Linn., a species which D’Orb. has given under the name 
of G. sulcosa, Lam. ■ He publishes Dolium perdix, Lam., as found 
in the Canaries ; and Mr. E. Smith assures me that the type 
specimen deposited by D’Orhigny in the British Museum is 
really of this species. It is not found in Madeira. 

“ II. Yoluta Neptimi, Lam, Capital I ” 

B’Orbigny publishes this species under this name as Canarian. 
Ill the List of Shells observed at Mogador,” already referred 
to, Mr. Lowe says that this is the Yoluta oUa^ Linn, (that name, 
of course, having priority over that of JSfeptimi of Lamarck) ; and 
enumerating various places for its habitat, he adds, in inverted 
commas, “ Lanzarote {i, e- opposite coast of Africa), Webb 
and continues, D’Orbigny’s typical Canarian specimen of his 
V. JSfeptuni in the British Museum is certainly nothing (as before 
airirmed) but a wretched bleached and battered shell of Y, rulk 
ginosa, Sw. Tet I possess a small mottled young example of the 
true V, Neptimiy G-m. (—F”. navicula, Grm.), 2 inches long by 1 
inch and 5 lines broad, sent me by Webb in 1829 from Lanzarotfce, 
which, though doubtless of African origin, suJIices to forbid the 
<|iiotatioii of Y, Neptuni^ D’Orb., in W. B- ii. 2. 85 , together 
witli Iris Y, porcimi^ under Cgmlium rubigimsum^ Bw., var. with 
which, however, the existing types of both his species in the 
Britisli Museum arc all equally identical. Eor this, his record of 
tlie species as a Canarian (Lanzarotan) shell, though unsupported 
by the type in his collection, doubtless rests on the authority of a 
MS. list by myself, with notes or descriptions of all the Canarian 
shells received by me from Wobh, drawn up for, and communi- 
cated many years' ago (in 1883 ) to my late friend, of which 
D’Orbigny has, without acknowledgment, made unsparing use, 
borrowing most of the new specific names, and arbitrarily chan- 
ging others, without reference [Note — except in two instances*-- 
IHimaxis Imvigata^ p. 79, and Manclla dblremata^ p, 91. The 
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' Flamsk ® is a young example of a Mism, very abundant at 
Arecife in LanzarotCj and closely allied to A", mutahiiu 
to tiieir real author. In tliia list the small mottled LaiiKarota,,!! 
example of F. Neptimi, G-m,, above mentioned was included ; and 
it still exists, so marked, in my Canarian (Webbiaii) coliectioiiA 

K Neptiini is not found in Madeira. 

12. J&miella dblreviata, nob. So nearly allied to 'E* mempy- 
nata of Sowerby’s ^ Genera^ (JBuccinum marfinakm^ Ginel./arul 
Bamlla IcBmgata^ Lamk.), a fossil s])ecies from Eiacema, that it 
is hard to say they are distinct. An excellent shell More.” 

M. d’Orbigny quotes this species under Mi\ I^owe’s name, and 
adds, MM. Webb et Berthelbt, ayant adresse des Canaries h 
M. Lowe, une collection des coquillos quhls avaieixt do ces lies, 
et qui comprenait menie des especes uniques, M. Lowe fait Fob- 
servation suivante sur ime esp^ce que nous iFavons pas viio.” 
He then quotes Mr. Lowe’s note as above, and adds “ li pa- 
raitrait prouv^ en consequence, que cette espcco intC'rosBantc se 
trouve vivante aux Canaries.” 

This species is the E. IcsvigaU^ Lam., and is also found at 
Madeira. 

13. Etilla ampullaE 

H’Orbigny publishes this species under this name; but it is 
really a different species, the B. punctata of IL Adams, It is 
also found in Madeira. 

14. Margindla gluleUa. Tery pretty, but, alas ! very com- 
mon. The animal is well figured and described by Adaiison. It 
is so nearly allied to Ogpnm that they will probably one day bo 
united.” 

D’Orbigny says, ‘'cette espeee .... somblerait, an premier 
abord, devoir ctre.reunie k Isi. Margimlla mirmtiia^ Lam., cii raison 
de ses couleurs et de sa forme ; ' mais elk s’en distingue par la 
manque de dents sur sa Ibvre,” &c* I do not quite understand 
B’Orbigny here ; for both the Canarian {teste Webb’s types) and 
the Senegal specimens Adanson, text and plate) have theso 
teeth. It is not found in Madeira, 

" 15. Colimhella rusficaE 

M. d’Orbigny gives this species, but spells it Oolomhdh. It 

is Madeiran. 

* There is further reference to these two sp. further on. Bee Hoi. 12 & 1B„ 
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16. Cofm^ ffuinmam^ I believe, but sadiy worn. More.” 

This is not among tbe shells sent to me by Mr. Wollastoii. 

The species is given by B’Orbigny as Canarian, under this 
iiam©« 

17 I can find nowhere, and the next had dropped out of the 
box before it was opened, but was luckily picked up. Bo send 
it me. I dare say it was a JST. S. ! ! ! ” 

“ 18. Blmaxis Immgata^ nob. Quite new to me, and I believe 
unpublished, More if you can. There is only one.” 

In regard to this, B’Orhigny says, “No. 94. Lors de leur 
s^jour aux Canaries MM. "Webb et Berthelot envoy erent une 
collection de coquilles marines M. Lowe, qui, en leur adressant 
la determination, a signale une espoce nouvelle de ^lanaxe quhl 
nomine Flmaxis ItBvigata, Comme la plupart des especes en» 
Yoyees par MM. Webb et Berthelot etaient uniques, on qu’au 
moins ils ne les ont pas toutes rapportees, celle-ci se trouve de ce 
nombre et nous ne pouvons la ddcrire, mais nous croyons devoir 
la signaler parmi les especes Canarieimes.” 

How this species came to be set down here as unique is not 
obvious. It is extremely common on the whole shore from Las 
Palmas to the Isletain Grand Canary ; and Mr. Lowe, at p. 191, 
in a note (already quoted at p. 519-20) to his List of Mogador 
Shells, mentions that it is very abundant at Arecife, in Lanzarote, 
adding that the shell sent him by Mr. W ebb is a young example 
of a Nasm^ closely allied to iT". 7nutaUlu, Linn. Since a shell so 
common as this JSfmsa was unlikely to be overlooked, it seemed 
to me probable that M. d’Orbigny had in this instance also fol- 
lowed Lowe, and that it was this species he had in view at p. 90 
as “No. 13S. Bmcimm mutalile^ Linn. Hah. les lies Canaries 
(les individus plus petits) j” but Mr. Edgar Smith assures me 
tliat B’Orhigny’s type specimen from Canary is a genuine W, mu^ 
taUlu^ L,, and that tliis species, sent by Mr, Webb to Lowe, is 
Bmeinum eompersum^ Philippi (Zeitsch. f. Malacologie, 1848, 
p. ISO; and also in his Abbildungen, &c., neuer Conchy lien, 
voL iii. Lief. v. p.44, pL i. f. 6). 

It is not found ' at Madeira ; but at the Selvagens, three small 
islands about 150 miles S.S.E. from Madeira, and 100 miles N. 
of TeneriiF©, it seems to be abundant. I judge so at least from 
its presence among a few marine shells procured thence by the 
Baron do Gastello de Paiva, and forwarded by him to Mr. Lowe, 
which have been handed on to me by Mr. Wollaston, 
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“ 19. LiUorma mdgark {Turbo littoreu^^ Liiin.).^* 

D’Orbigny lias published this as a new species, L. cmaflmim \ 
but it is the X. striata^ King, which name has the priority. 

It is also found in Madeira. 

“ 20. Turbo Linn, & Lamk.*’ 

B’Orbignj gives this species, which is also Madeiran. 

21. Tfatica poreellam^ nob, JT, mamillce and M effmm 
affinis. Found also in Madeira. I want it of all things with the 
operculum. As many more as you can spare.” 

M. d'Orbigny spells this name with one Z. In the text it 
bears no name ; but on the jilate it has that of d’Orb.” 

22. Qeritlmm limolaUmi, nob. Adans. t. 10, f. 5, ‘ le De- 
gon,’ not taken up by Lamk. More.” 

M. d’Orbigny refers to a small var. of 0. mdgatmn^ Briig., 
which is, no doubt, this species. It is not found in Madeira, but, 
like the Wmm above mentioned, seems to abound in the 8el- 
vagens. 

31, mdgatmi^ Lamk., Adans. 1. 10. f. 3. Le Gouinier/ 

p. 156, J’ai tronve cette espece dans les endroits vaseiix do 
risle Ten6rif et de celle de Fayalf ” 

It is thus given by B’Orbigny, 

It is not found in Madeira. 

“ 23. BmcinmnscroUculator^Tiioh,; Triton scroUouMor^ljmixk, ; 
Murecs ecrobictdator, L.” 

This is Mamlla sorobiculator* It is given by D’ Orb., and is 
found in Madeira. 

24. Mitra mehniam^ Lam. Much higlier-colourod tlian in 
Madeira.” 

B’Orhigny publishes this as if. nigru^ Ohcra. It is the M\ lu^ 
tescensy Lam., of the Mediterranean, and the Mitmfmm, Eeovo, It 
is, fonnd at Madeira, as Mr. Lowe mentions ; but the diieroiice 
of colour he adverts to is not found in the bettor specimens. 

25. Voluta foreim, Lamk.” 

B'Orbigny has published this species under this name ; 
according to Lowe, in his very able paper on OgmUtmiy given in 
his notes to his Mogador ' shells, this is 'an erroneous identrliea- 
tion, and the species here in question is really Qgmhmm (Vokita) 
ruUgimsumy Sw^ains. Further, Mr. Lowe rejects this altogether 
as a Canarian shell, founding his decision, not merely on circum- 
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staiitial evidoncOj wbicli is strong, but also on a letter of Mr. 
"Webb’s, who wrote (in 1830): — “The reason why many of the 
shells I sent are in a bad state is that they are aolUoted the 
Jh'hermen on the 0])j)osite continent of Africad^ Mr. Lowe, accord- 
ingly, referring this specimen and those of D’Orb. to the V. 
mi^a^ var. /3. iwcwrw, ' gives as its “Hab. Mogador and coast of 
Africa, opposite Lanzarote. Webb ; Lowe,” 

ISTeither of these species is Madeiran. 

“ 2G. Bmcinum olearium^ nob. Murew olearium, L. Can you 
not get me a live specimen of this size ? ” 

D’ Orbigny publishes this as the Triton fileare of Linn, and 
Gmelin, and gives T. smeinctusy Lam,, as a synonym. It seems 
generally admitted that T fileare is a different species, from the 
Indian Ocean, and that T suecinctuSy Lam. =21 olearkm (Linn, 
part), Besh,, must give place (see Weinkauff, Oonch. d. MitteL 
meeres, ii. 77, and Monterosato, Notiz. i, a. Conchiglie Mediterr.) 
to the older name given by Y. Salis, of 1\ partJienofeus. 

It is also Madeiran in a dwarf form. 

Along with this specimen is another shell in bad condition, which 
Mr. Lowe had evidently accepted as the same species, I believe 
it to be a large form of a Madeiran species, wiiieh I propose to 
publish as new under the name of T mceps. 

“27. Lamk.” 

Thus given by B’Orbigny. It is also Madeiran. 

“ 28. Ilaliotis itiberculatad^ 

Thus given by B’ Orbigny. It is also Madeiran. 

“ 20, Patella mliday nob- ; P. aspera, Lam. ? Plentiful in 
Madeira.” 

The paper thus numbered and named by Mi“. Lowe contains 
two shell B, of whicli the one is P. Loimiy B’Orb., = P. mperoy 
Lam, ; and tlie oilier is P. cainileuy Liiui., = P. cremtOy OmeL 
Botli arc common In Madeira. 

There is a great deal of confusion regarding the synonymy of 
tliese two ; but without going into that question, and without 
discussing the correctness of B’ Orbigny ’s names for them, this 
is (jertaitt, both from the shells and from the animals both in 
Madeira and in the Canaries, that there are two well-inarkod 
species demanding the recognition of distinct names, and that 
I,)’ Orbigny lias done well to distinguish them. If the names 
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asp&ra and crenata ar© really Botbiiig but diilercut Baiiics tor the 
same shell, as Weiukauif asserts, it is quite certain that the 
Patella which B’Orbigny has dcscrihed loider the naiac of it 
Lowe% is a separate species. 

30. C^pma spureaf Linn.” 

Thus given by B'Orbigny. It is also Madeiran. 

31. Oeritldum mdgatmn^ See above,” 

32. CgprcBa luridaP 

Thus given by L’Orbigny. Also Madeiran. 


“ 33 .*^ 
34 


0 .” 


«fcc. J 

I suppose this implies that these numhers were not represented 
by specimens. 


41, Corns gmndis^ Sowerby, Gen. Capital More.” 

This is published by B’Orbigny under the name of 0. 
them, Brug. 5 and Mr. E. Smith informs me that the type from 
Canary deposited by D’Orbigny in the British Museum is “ a small 
specimen of this species belonging to the variety which has been 
named C. siamensisP The species is unknown in Madeira, Is 
it really Canarian ? - 
“ Sent afterwards.” 

Patella guttata, nob, From Isleta of Grand Canary.” 

To this is added in pencil, “common in Madeira ” 

B’Orbigny publishes this species under this name. In the 
text no name of authorship is given ; but in the plat© (vii, 13-1 5) 
it is attributed to “ d'Orb.” 

It is ijide I, G'wyn Jeffreys in litt.) the II nmiica, L. & Dill,, 
=s P. Irniianioa, GmeL, = P. g)%metaia, Lam., » P nigfoimtmkiia, 
Beeve, 


An account of some Hew Species, Varieties, and Moiistroiia Fewmg 
of Medusse. By Georoe J. Eomakes, M.A., F.L.S,, 

[Bead April 6, 1876.] 

Wmm engaged last summer on an experimental inquiry into the 
distribution and physiology of the nervous system in, Modus®, I 
observed that several of the naked-eyed species which I lui-p- 
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pence! to procure were forms whicli had not been previonslv 
described. Unfortunately I omitted to make any drawings of 
these new species ; but probably I shall have the opportunity of 
doing BO next year, and, if so, shall then hope to have the privilege 
of submitting the drawings to the consideration of this Society. 
Meanwhile, however, it seems desirable to communicate to the 
Society a brief verbal account of these hitherto undescribed 
species. They were all obtained between the months of May and 
August, in the Cromarty Frith on the east coast of Scotland. 

1. A species of the genus Tiarops. — ISTectocalyx about an inch 
and a half in diameter, and of a hemispherical form. Manubrium 
of great proportional size (viz. about § inch long), and in general 
shape somewhat resembling that of Geryonia appendiculata. Ten- 
tacles numerons, and proportionally shorter than in T, diademata. 
JDiadems eight in number, and disposed as in T. diadematm. Pearly 
nodules twelve. The animal is luminons when irritated— the 
light being of a pale phosphorescent hue, and restricted in its po- 
sition to a narrow hut continuous line all round the margin of 
the nectoeaiyx. Individuals of the species are very numerous in 
the locality above mentioned. For the species itself I propose 
the name Tiarops indicam, 

% Another species of the same genus. — N'ectocalyx about 
half the size of that in the species just described, and, together 
with the manubrium, in general form resembling that of Thau- 
mantias lucida. Diadems eight in number, and disposed as usual. 
The pearly nodules in each diadem vary from 6 to 8. Tenta- 
cles 22. Animals noii-luminous, and of tolerably frequent occur- 
rence. For this species I pi’opose the name Tiarops oligoploeama. 

S. Another species of the same genus. — Nectoeaiyx inter- 
mediate in size between those of the two above-described species, 
while in form it is considerably more concavo-convex, resem- 
bling a deeply shaped bowl. Manubrium so small as to be almost 
invisible, and, together with the nutritive tubes, ovaries, and 
tentacles, of a rich rose-colour. Tentacles 4i5 in number, and 
arranged in two series, in one of which the tentacles are long, 
and in the other short. Unlike all the known species of this 
genus, tlio present one hmfour diadems between each pair of radial 
tiibes—there being thus altogether dwteen diadem, s, or twice the 
usual number. All the diadems are arranged in a strictly sym- 
metrical manner, and each contains about 80 pearly nodules. 
Tlie animal is brilliantly luminous when stimulated, the light, 
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as ill the case of 51 indieans, being conlined to a narrow' 
and cont'i'iiuoiis line round tlio margin of tlic iicctot^alyx. In 
colour, however, the light emitted by this spenhes is niiirh more 
blue than that which is ciiiitte<l by T, indiemm, Qliis .l-’letliisid is 
somewhat rare, ancl is certainly 'Idio most beautiful wiiih, whlc!!i I. 
am acquainted. Ifor it I propose tlie name Tiaro-ps polpdmdtma'kf, 

4 . A species of the genus iSarsla, in general form reseiu].)lirig 
tuhdom\ but having its ** umbilicus ” and eye-spoe'ks of a briglrt 
red colour, and its manubrium and tentacles of a rosc^-pii'dc. 
It is perhaps doubtful wlicther these distinctions are sufficient to 
J'ustify me in assigning to tins form a specific chanictcr. At 
any rate, in the absence of information coiiccniiog the life- 
history of this Medusid, it is better, I think, to leave it an open 
question whether we have here a distinct species, or a mere 
variety of tululosa. Should the possession of red cye-Hpecks, 
however^ eventually prove to be a specific cliaracter, I would 
suggest Sarna erytlirops as an appropriate name for the specicH. 
-The form in question is probably the same as that to wfliicli 
Forbes alludes ^ as having been met with by Mr. Patleraon at 
Larne. 

5. A species of Bougainmllea {Ilippocrene)^ closely resembling 
B, superciliaris^ except in being from three to four times the siviii 
which L. Agassiz describes as natural to that s])ccics. As mc^ro 
size, howevei^ is an extremely unsafe criterion of speeifie di fibre luai 
in the case of the Medusae, I think it is better provisionally to 
regard this form as a variety of B, stipereiliaru. Bougainxnllm 
gigantea would seem a suitable name for this Medusid, if it sliotild 
ever certainly prove to be a distinct species. 

6 . Another, species of Bougavmillea^ also I'esembliiig Ih 
eilians in general, but drffoidng from that spocit'*.H in the 'follow- 
ing particulars : — (a) in being about twiciJi ihe size ; (h) in 
having many more tentacles in each of the four tmitaeiilsir gri}U|')s 
—4. e, between 80 and 40 tentacles in each g,roup 5 and (a) isi 
having its inanuhrium much more richly branched. ,I am i,ii- 
dined to regard this as a now species, and propose for it tlie 
name Bougainvillea fruiicoBa, 

To this brief description of new and probably new species I' 
may add a few words upon certain varieties of known species. 

(a) Btomohracldum octoeostatum^ as described ancl figured by 
Forbes, differs somewhat from tlie ' varieties I met witli in tim 
’^Monograph of British Kaked-oyod Modim% p. 00. 
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Cromarty Eritli. The size of specimens full of ripe ova was 
only about two thirds that represented by Eorbes ; and instead of 
having the ovaries, manubrium, and tentacles of an orange^ 
colour, the specimens I observed had these organs of a bluish- 
white tint. Further, the ovaries did not present the denticulated 
margins which are to he seen in Forbes’s drawings. Lastly, the 
tentacles are arranged in a double series (i. e. long and short 
tentacles alternating with one another), and not in a single 
series as descidbed by Forbes. The number in the large series, 
however, agrees with Forbes’s description. There can thus be 
no doubt that this is the variety which Ehrenberg met with 
(vide loc. 'cit, p. 31^), more especially as each of the smaller 
tentacles bears at its base the vesicular body which Ehrenberg 
describes as occurring in that position. These bodies are. re- 
markable structures, being apparently simple globular cavities 
without pigments or visible contents of any kind. I do not think, 
therefore, that they are proper ocelli or eye-specks, as Forbes 
was very naturally inclined to suppose from Ehrenberg’ s de- 
scription of them. Another interesting feature in the histology 
of this animal is a number of radiating (muscular ?) bands, one 
of which runs to the base of each of the 64 largo tentacles. 
Lastly, the external parts of the ovary are distinctly ciliated, 
the ciliary action persisting for 20 lioiirs or more after the death 
of the animal. 

(h) Professor L. Agassiz describes as of very rare occurrence 
upon the American coast a peculiar variety of Sarsia, presenting 
six radial tubes, six ocelli, and six tentacles. It therefore be- 
comes the more interesting to state that I met with a precisely 
similar variety on the east coast of Scotland. Moreover the 
occurrence of this variety appears to be as rare in the one locality 
as in tlie other ; for of all the many thousands of Sarsm which 
fell witliin iny observation last summer, I only met with one 
spoeimen of the variety in question. 

(e) In nearly all the species of naked- and covered-eyed Mediism 
which I had the opportunity of examining, there was a remarkable 
absence of monstrous or misshapen forms. In the case of one 
speeicB, however, such forms were of frequent occurrence. This 
species was Aurelia mmta j and the monstrosities showed them- 

Tt may also be the variety of which Hugh Miller spoal's ; but his descrip- 
tion is not sulficiently precise to admit of determining which of the two varieties 
he saw. 
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selves botli as abnormal multiplications and abortions of parts. 
In all the cases of asymmetrical multiplication wliicli I observed, 
the peculiarity was confined to the lithocysts, and always showed 
itself in the same manner. That is to say, I have several times 
observed, in otherwise normal specimens of A, aurifa, the 
presence of nine instead of eight lithocysts; and in all these 
eases the supernumerary litliocyst, which was always fully formed 
and provided with the usual hood, was placed beside and in 
close contact with one of the normal lithocysts. This latter fact 
appears to me important when considered in relation to the 
theory of Pangenesis ; for upon this theory it would follow that 
if a supernumerary litliocyst is to be developed at all, we sliould 
expect it to be developed in apposition with one of the normal 
lithocysts rather than in any other position. Our ground for 
expecting this is, of course, that the theory of Pangonesis sup- 
poses similar gemmules to have a mutual afSnity for one another ; 
and as litlioeyst-gemmnles would naturally be plentiful in, the 
region of any normal lithocyst during the process of its develop- 
ment, or of its repair if injured, if any thing w’^ent slightly wrong 
in either of these processes, facilities would be offered for the 
adhesion of improper gemmules at the point where the dis- 
turbing cause acted ; and these improper adhesions having once 
taken place and being then followed by normal adhesions of 
proper gemmules, the result would probably be a duplex organ. 

I have said that in all the cases of asymmetrical multiplication 
of parts which fell under my notice it was the lithocysts alone 
that were affected. But besides these cases of asymmetrical 
multiplication of parts in Aurelia^ 1 saw several instances of 
strictly symmetrical multiplication ; and in all these iiistanees 
every part of the organism was equally, or rather proportionally, 
affected. That is to say, as in the single instance of muItiphV 
cation of parts which I observed in Sareia, all the organs ' of 
the nectocalyx (eye-specks, tentacles, and nutritive tubes) were 
similarly affected, so in the several instances of multiplication of 
parts which I observed in Aurelia, all the organs of the umbrella 
•were similarly affected. If any one will turn to the admirable 
plates contained in Professor L. Agassiz’s third contribution to 
the Academy of Arts and Sciences, and representing a normal 
specimen of the genus Aurelia, he will see that the nutritive 
canals bear a very definite and symmetrical arrangement wilih 
reference to one another, and also with refereii( 3 e to the ovaries 
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and litliocysts. In particular, there are 16 principal radial tubes 
that proceed, in straight lines and without branching, from the 
centre to the circumference of the umbrella. Of the 16 tubes, 
one passes directly to each of the eight lithocysts, while the 
remaining eight tubes alternate with these. Thus the 16 radial 
tubes together mark out, as it were, the whole umbrella into 16 
equal segments. Well, in all the examples which fell under my 
notice of abnormal multiplication of parts in Aurelia (other than 
those of mere duplication of lithocysts), the precise and peculiar 
symmetry just described was strictly adhered to; in ail these 
examples the undue multiplication extended proportionally to 
ovaries, nutritive tubes, lithocysts, and tentacles ; so that its 
effect was to increase the number while adhering to the tijfe of 
the natural segments above alluded to. ’ It is further remarkable 
that in all the instances I met with, the degree of abnormal multi- 
plication was the same ; for in all the instances the ovaries were 
6, the principal or nnhranched radial tubes 24, and the lithocysts 
12. All the parts, and therefore all the natural segments, were 
thus in all the observed instances increased by one third of their 
normal number. It is curious to note that we have her© the same 
proportional increase as that which has already been described in 
the case of Sarsia. This, of course, is probably a mere accident ; 
but whether or not it is so, I think that, as there is certainly no 
reaso3i either in the case of Sarsia or of Aurelia to i^egard the 
forms in question as distinct species, it becomes worth while to 
draw attention to the very definite manner in which the abnormal 
multiplication of parts seems always to occur in these, the only 
genera of Medus® in which such multiplication has as yet been 
observed. It is, perhaps, also worth while to add that in all the 
cases where I noticed this undue multiplication of parts, both in 
Barsia and in Anreiwy the animals were remarkable for the un- 
usual amount of nervous energy which they displayed. There 
can be no doubt that this fact is to bo attributed to the unusually 
large supply of nervous nmtter that was secured to the organism 
by the multiplication of its marginal bodies. 

As regards abortion of parts in A, mmia^ I cannot say that I 
have ever observed this to. occur in any organs otlier than the 
ovaries. In these, however, suppression to a greater or less 
extent is of pretty frequent occurrence. , Most usual is the case 
where one of the four ovaries, is of smaller size than the other 
three. Often the abnormal diminution extends . to two alternate 
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or adjacent ovaries^ and occasionally to three. More rare is the 
ease of total suppression of one ovary. Only on about a doxen 
occasions have I seen total suppression of two ovaries ; and in 
these it was sometimes the adjacent, but more frequently the op“ 
posite, organs that were missing. Lastly, on one occasion I ob- 
served, in an otherwise w^ell-grown specimen, a total absence of 
three out of the four ovigerous pouches. In no ease, it may be 
added, did I observe that a deficiency or absence of ovigerous 
pouches entailed any corresponding deficiency or absence of any 
other organs^ 

I have said that, so far as my experience extends, neither re- 
duction nor complete suppression of parts appears to occur in 
any organs of A, anrita other than the ovaries. It therefore be- 
comes necessary to add that one or more of tlie lithocjsts, together 
with their hoods, are frequently to be seen of smaller size tlian the 
others. As these variations, however, are usually attended witli 
a deficiency of the general tissue of the umbrella in the neigh- 
bourhood of the affected lithoeyst, I am inclinod to believe tliat in 
these cases the small lithoeyst is one that has been reproduced 
to repair the loss of the original organ, which I suppose to have 
been removed by mechanical violence of some kind — a mutilation 
which seems well indicated both by tlie deficiency just alluded to 
of umbrella- tissue in the parts concerned, and also by the cieatrix- 
like appearance which is presented at the coniines of these parts 
by such tissues as remain - 

In conclusion, I may state that towards the end of August all 
the individuals of this species began to undergo a marked 
diminution in size. Concurrently wiili this diminution in size, 
the intensity of the pink colour (which in this Bpocies in tdiarae- 
teristic of the ovaries, mitritivo systcun, and tentacles) underwtmt. 
a marked decrease; so that at last I was only abk^ to (d>taiu 
specimens one half or one quarter the ordinary size AimMu 
aufiia, and having nearly all their natural rose-pink colour dis- 
charged. I believe that these two phenomena— the loss of colour 
and the diminution in size— arc related to one another in a very 
intimate manner. J ust at the time of year when these two pheno- 
mena began to manifest thoraselvcs, I observed that all the speci- 
mens of Aurelia I met with were infested by a species of crustacean 
{Ifyparm galha)^ which lodged chiefly in the ovaries and nutritive 
canals. These erustaceans appeared to devour with avidity all 
the coloured parts of their hosts ; and I tldnk it was probably due 
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to the ever increasing numbers of these parasites that the size 
of the individuals composing the incoming generations of Anrelia 
continued to become more and more diminutive. I shall, however, 
attend to all these points more closely nest year, after which 1 
shall doubtless be able to speak with more certainty regarding 
them. 


Notes on the Venous System of Birds. 

By Charles H. AVade, E. li.S. 

[Bead April 6, 1876,] 

I PEOFOSE in the present paper briefly to draw attention to cer- 
tain structural features in the anatomy of some birds, I cannot 
claim that my discoveries are original, except in so far as they 
were made without knowledge of previous work done in the same 
field by other observers ; but, as I hope to show, the points of 
which I shall particularly treat are so important, and have ob- 
tained so little recognition hitherto, that no apology seems neces- 
sary for introducing them to the notice of this Society, 

Mj interest in this subject was first excited a few w'eeks ago, 
whenj in dissecting a specimen of a common Tomtit (the Marsh- 
Titmouse, Farm palustris) I was surprised to find present, as it 
appeared, only one jugular vein, the right. A second specimen 
showed a like deviation from the normal type ; and, noting this, I 
made a regular excursion through the well-known text-books, in 
the hope they might contain some explanation which had before 
escaped my reading/ I may briefly detail tbe results of my 
search. 

Owen contents himself with saying (Anatomy of Vertebrates, 
ii. 203), The vein of the right side exceeds the other in size ; it 
is often twice as large.’* To what considerable extent the state- 
ment needs modifying I will show directly. 

Miine-Tldw^ards says (Lemons sur la Physiologie voL ill. 
p. 466) The jugular veins are placed superficially on the sides of 
the neck ; sometimes they are (both) of pretty nearly the same 
calibre ; but in general that of the left side remains very attenu- 
ated, while that of the right side presents a considerable volume,” 
Oegenbaur, who seems closely to have followed Milne-Edwards, 
says (I quote from the Erench translation by Carl Vogt, p. 801), 
“ there is atrophy of one of the jugular veins (the left) ; it is by 

38 * 
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tlie transverse trunk the passage of the blood into tfie riglit jugular 
is effected/* Van der lloevcn docs not, in his * jfiaull'KKJk of 7a)o- 
logj/ enter on tlie question at all ; nor is it refernui to in itio other 
frequent! j used books, such us Ityiucr Jones’s 'Anifual Iviiig- 
dom ’ &e. 

Such meagre references were not suiUeient in fai^e oftln^ viny 
emphatic results of nij own observal/ion, coutinmul diswiH'tifms 
forcing on me the desirability of further inyestigation, I will 
therefore now give the facts with wliich I have beciuuc ai'qiiaiiited. 

Ill the common Eed-wing {Tiird'm iliacm) the rights jugular is 
very apparent, offering a diameter of one eighth of an iiudi, wlilkt 
the corresponding vein of the left side needs for its (kunonst'ra- 
tion a very delicate dissection uuder water, when il» may bo tra(*ed 
forwards from its point of union with the great transverse trunk 
at tin) base of the skuIL A safe guide to its homology is fouiul 
in the accompanying vagus nerve. Ifiguro 1 sliows tins course of 
the two veins. 

In the Short-tailed Tit {Farns ’briiminiem) ihis BUpprossion of 
the left jugular attains the extreme liinits compatible witii its ex- 
istence as a vessel, and a lens is necessaj‘y to enable one to tnuui 
it downwards with the pneiunogastiue nerve. ]ji one s|)oeimen. a 
very fine streak of iniduded blood gave some assistance in deior« 
mining the presence and course of the tulu^ ; but even it disap- 
peared at a point about 3 lines above the clavicle. 


Biagranis of cervical blood-vessels m two Britisli Lints, 
^'ig. 1. Fig. 2. 



Fig. 1. The Eedwing 

2. The Short-tailed Titmouse {IWks imtanniem ) ; r f, right, atul //, 
left jugular vein ; carotid artery. 

Ill effect, I concluded that in thiBbird the left jugular vein tw a 
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Diere ruMmeniary structure, physiologically valueless^ while at the 
same time the full iiiorpliological e{]_iu valent of the vein of eorrS” 
sponding name on the dextral side. Pig. 2 depicts the appearance 
presented by my dissection ; and, as in the former diagram, there 
is noticeable a peculiar lozenge-shaped space between the two 
branches of the divided single carotid artery. This is existent, 
too, in all the birds, so far that I have examined, in which occurs 
the peculiar suppression of the left jugular vein, although in some 
the bifurcation is more nearly in relation with the great trans- 
verse venous trunk than in others. 

With these facts before me, I was advised by Dr. Eolleston, to 
whom I gratefully express my indebtedness for much valuable as- 
sistance and unceasing kindness, to consult tlie memoir by 
E'eugebaur contained in the ‘ bTova Acta,’ vol. xxi., and entitled 
‘ Systema venosum Avium cum eo inammalium, et imprimis ho- 
minis, collatum and in this little-known but exhaustive and 
pains-taking paper I found the following passages. (Before pro- 
ceeding to quote, I may say I took occasion to verify the references 
to 'Barkow’s own papers.) 

Barkow has three laivs concerning the relative thickness and 
the presence of the jugular veins in birds : — 

“ 1. A single jugular vein exists on each side of the neck, the one 
equal with the other. 

2. There is one on each side, of wliich one is greater {fortior) 
than the other. Or, lastly, 

“ 3. One side only is provided wdtli a jugular vein, the other has 
none {aUe?*wn nuUa)J^ 

Neugebaur, cotnmenting on these rules, ventures to distrust the 
truth of the third, and imagines that instances adduced will fall 
under the second rule. In, this eomiexiori I much regret that I 
am unable to speak concerning the four species of Woodpecker 
martins, P. vkidis, P. major, F. medius) with which Feu- 
gebaur associates Rathke as holding a view opposed to his own ; 
and I si, i all he grateful to any one who will supply me with speci- 
mens of these birds. The Great Spotted Woodpecker (P. major) 
andP. minor (the Lesser Spotted Woodpecker) are .said by Yarrell 
to frequent tlie neighbourhood of Kensington Gardens ; but F» 
martins (the Great Black Woodpecker) is ivire in this couiitr 3 r. 

Neugebaur’s words on these birds are as follow: — ^^Qiiod de- 
niqiio attinet ad regulam tertiam, mihiinet non contigit, iit aveni 
iillani singula tantum vena jugiilari praulitam invenerfm. et 



534 NOTE ON TM VENOUS S'VSTEM OE BIBDS, 

saltern IHintm viridem, cujus quidem generis alias species tres, 
P. martium^ P. majo7"em, et P. medkmi^ iiua taut am vena jugular i 
et qiiideiii dextra prieditas esse Ilatlikius doeet, non buCj sed ail 
regulam secundam pertinontem cogiiovi.” 

I conceive it is quite possible Btirkow might havc‘- made tlie 
error of supposing only one vein present, if Ida observations had 
been conducted on such a bird as the Short-tailed Tit., or ev«ni 
on a spirit specimen of a less distinctly atrophied bird. 8till 
more might he have been misled in ease of a Sparrow ; hir in this 
bird {"Passed' dovnestieits) but the veriest rudimenii of the left vein 
exists, and it ceases to be a tubular structure at about half the 
length of the cervix from its origin. I very carefully throw a blue 
injection into the vessel from the transverse triuik at the skulLdnisiq 
and got the fluid to run as a fine line so far as 1 luive staled, 
where it was stayed by a blind ending of the vein, wliicli bcnea,th 
this point was indistinguishable from the fatty and connective 
tissue with which the piiemnogastrie nerve was associated* 

In the only example of the Ilobin {Mrilhmm rubeeula) i have 
had the fortune to examine, the two vessels showed a consider- 
ably greater disproportion than that figured by Neug'cbaur, a fact 
which leads me to think that a^e may, to great extent, determiius 
the obliteration of an organ in natural atrophy ; i. e, in tliis pa-r- 
ticular instance a young bird will possess a kss-attciiuatcd left 
jugular vein than an adult. 

Examination of developmental changes, however, will afford 
much information in this matter; and 1 anticipate we bIuiII ilml 
the growing embryo to exhibit gradutioiiB varying from etpuiiity 
in the size of the veins to the adult diflmmcT^s" alreacly 
This wmuldbe in agreement with Von Bueris law of progress fmii 
the general to the special ; for it is a fact worth kne^wing that 
all the birds, so far, exhibiting this eouBiderable suppresaiou of 
the left jugular vein have been from Prof ll,n,x;1ey"s \lmmni of 
the^ J%ithognatlM* Moreover Alectoromorplious birds sliow g,ni« 
datioiis of structure varying from tdose equality to diilerejiccH as 
m much as one to three, beyond which tlicy w'ould seem luii to 
approach the group named above. 

How far the pecniiaritics I liavo described arc siructiiFail luiap. 
tations subserving function, I hope to be able to speak wiih, some' 
authority later, as also regarding their full morphological import, 
I can do no more now thm state my full conviction that they 
possess a definite meaning, and one to be determined by i>Iie spe- 



O’E MAEOTE SHELLS EBOM THE SOLOMOF ISLANDS. 535 


cial functional (?) requirements of the organism. It is these re- 
quirements that need further elucidation. 

In conclusion, I wish to say this paper is intended to be only 
■preliminary to a more extended series of observations on the points 
it discusses ; and though it may seem a meagre production, I 
fancied that even such brief notes might claim notice by this 
Society. 

I shall be very grateful to any one wbo will help me to obtain 
spirit specimens of the rarer birds, and especially of the genus 
Pieus, 


A List of Marine Shells, chiefly from the Solomon Islands, with 
Descriptions of several new Species. By Edoae A. Smith, 
E.Z.S., Zoological Department, British Museum. Communi- 
cated by Dr, J. Mueie, E.L.S. 

[Read April 6, 1876.] 

(Plate XXX.) 

The shells enumerated in the following paper have been pre- 
sented to the British Museum by Mr. J ohn Brazier, of Sydney, 
A list of them was thought worthy of publication, as precise 
localities, in most instances, are attached to them, the majority 
having been collected by Mr. Brazier himself. At the same time, 
the habitats originally assigned to the various species by the 
authors are quoted, since so many which are given to species in 
the Cumingian collection are erroneous, 

1,' Conus magus, Kimer, Coq. Fw. pi. 67. f. l-lc; Reem» 

ComA le* f. 190 a-es Sowerby, Thesaurus Conclu f. 508-512 & f. 
513, 514, & 525 (as C. eircee) ; Weinhauff in JAUst&^s ConcA-Cab^ph 
6. f, 1 & 3, pi. 15, f. 3, 4, pi, 19. f. 5, 6, pi. 57 . 1 8-1 L— Far. = C. 
indicus, ChemnUs, ConcA-Cab, x. f. 1295. — C. clandestinus, Chemnitz^. 
L cj. f. 1296. — C. mm, Chemnitz, L e. xi. f. 1778-9. — C.fenellus, 
Chemnitz, L c, xi. f. 1782-3; Kuster, pL 26, f. 12, 13. — C. raphanus, 
Hwass, Sowerby, Thesaurus, t 494 ; Kuster, pi, 2. f. 3. — C, earinatus, 
Swaimon, Reeve, Conch. Ic. f. 175 ? Kiener, pi. 27- f. 2’~2a ; Sowerby, £ 
496.—- 0. iistulatus, Reeve, f. 239 ; Sowerby, t 516 A* 647 ? Kuster, 
l>l. 52. f. 3, 4.— C. epistomium. Reeve, t 227 Kiener, pL 55. 
f. 6 ; Sowerby, f, 515.— -C. epistomioides, Weinhauff, Kiister^s Con.- 
€ah. pi. 57. f. 6-7.--C. striolatus, Kiener, pi. 105. f. 1 ; Reeve, Suppl 
pL 6. 1 262; Sowerby, f. 327, 328 '(as ustulatus), — C, bomeensis, 
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Sowerb^ (name preoccupied !), Thesaurus, f. 648.— C. Frsiiiciifeldi, 
Crosse, Journal de Conch. 1865, vol. xiii. p. 307j pl» x. f. I-IO.— 
C. assiinilis, A. Adams, Proo, ZooL Soc> 1853, p. ilBj Sotm^rby, 
t 505 5 C, consul, Boivin, Journal de Conch. 1864, voL xii. pi, L 
f. 5, 6. 

Hah. Strong Island, Caroline Group (Brazier). 

This polymorph OHS species is almost as widely distribiitedj, 
geographically, as it is variable in form and coloration. In the 
British Museum there is a very large series, consisting of about 
eighty examples, from various authentic localities, viz. Pliilippine 
Islands, Moluccas, hTight Island, North Australia, Louisitide 
archipelago, Borneo, New Holland, New Gluinea, and Mada- 
gascar. 

Of the preceding pseudo-species tlic types of qnstomium of 
Eoeve, and ustulaim of the same author, Uraitenfeldi^ of Crosse, 
assimilk of A. Adams, and lorneensis of Sowerby are in the 
national collection. The last-mentioned author appears to have 
overlooked the fact of having previously figured a species tinder 
the name of horneensis, which w-as originally described (in the 
Voyage of the Samarang) by A. Adams and Ecevc. Weiiikaulf 
has erroneously placed Sow^erby’s species among the synonyms of 
C. anemone. 

2. Conus vayssetianus, Crosse, Journ. de ConchjL 1872, 

pp. 154 & 34.9, pi. xvi. f. 1 j Weinkauff, inJuktePs ConohyL^Calh 
pL Isxi. f, 4. 

Hah. New Caledonia. 

The specimen sent by Mr, Brazier exhibits only the slightest 
trace of the white markings whiidv are mentioned by Ch’osst.^ as 
existing around the middle of the shell ; and the colour is a bright 
orange rather than eastanco-tuBca.” 

3. C. MONACHus, himi. Reeve, Conch. Imi. f» 122 are; Kitmer, 
pi. 50. t I-ia; Sowerby, t 506, 507; Knsler, pL 34. f, 5, 
ssVoluta cosmographk, Martyn, Univ. Comh.iv. pi. 1.25. f. on right. 
— 0. achates, Meimhen . — C. achathms, Chemniis, limje, C ITIaj 
Kiener, pL 40. f. 1-1 c, pi. 50, f. 1 (as monackus, vm\) j Sowerby, 
f. 335, SS6-,Emter, pi. 5. f. 3 & 9.— C. uiininm.s, Omeiin (non idnn.}, 
Syst. Nat. p. 3382. — C. ranunculus, Mwass, Reeve, f. 191 5.— C. 
vinctus, A. Adams, Proc. ZooL Soc. 1853, p, 1 IB. 

Ilab. Solomon Island (Brazier). 

Otlier localities for this species are Port Essiiigton, Quiiil 
Islaud, and Paterson’s Bay, N, Australia. 
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. 4. Teeebra canceblata, Quay Sf Gaimard, Sowerhy , Thesmins 
Conch, i. pL 44. f. 80; Reeve, Conch. Jc, voi. xii. f. 68 a-6, — T. 
imdatella, Deshayes, Proc. Zool. Soc. 1859, p. 300. 

Jlab. Port Elliot, Soutli Australia {Brazier), Philippine Islands ( Cumiug) 

5, Pleubotoma ( — ?) DiGiTALB, Reeve. — PL digitale, Reeve, Conch. 
Icon. i. f. 133. 

IJab, San Cliristoval, Solomon Islands (Brazier), Philippine Islands 
(Cuminy), 

6, P. ( — ?) BiJUBATA, Reeve, Conch. Icon. i. f. 8/ (bad). 

Hah. San Cliristoval, Solomon Islands (Brazier) ; Philippine Islands 
(Cuming). 

7, P. ( — ?) SOLOMONENSIS, Sp. BOV. PL XXX. fig. 6. 

Testa fusiformis, snhturrita, albida, inter costas strigis longitiidinalibus 
nigro-fnscis et suturam infra punctis parvis fuscis ornata ; anfractiis 
13, primi duo hcves, cscteri infra suturam carina elevata inarghiati, 
infra carinam concavi, medio angulati, inferne decliviter contracti, 
costis 9-10 medio arigulatis, supernc versus carinam sensim evanes- 
eentibiis instructi, et striis transversis 6-6 inter costas sculpti; anfr. 
ultimus versus basim attenuatus, costis inferne attenuantibus, pone 
labrnm subdi stantibus, et interdum aliis minoribus in interstitiis ad 
basim sitis instructus ; apertura elongata, augustissima, alba, fusco 
longitudinaliter strigata, longitiuVmis testse totius circiter mquans ; 
labrum medio prominens, supcrne mediocriter, et prope basim levis- 
sinie sinuatum ; columella subrecta, baud arcuata, tenuiter callosa, ad 
suturam tubcrculo subvalido mimita; canalis angustus, paiilulum 
elongatus, rectiiisculiis, vix recurvus. Long. 23 mill., dkm. 

Hah. San Cliristoval, Solomon Islands, 

A young specimen of tins species was presented to the British 
Mnsenm, in 1874, by Mr. G. B. Sowerby, junior; and at the time 
I placed it, with doubt, as a variety of varicosa^ Beeve. The 
second example, received from Mr. Brazier, being mature, proves 
that this form is distinct from ■ Keevek shell. It displays, at 
intervals, a slight tendency to varices, but not in siicb a marked 
maimer as varicom^ from which it is well distinguished by tl:ie 
angular ribs, the more attenuated body-whorl, the dark brown 
stripes between the ribs, and the seifies of brown clots on the in- 
frasiit oral keel, one spot being beneath each' interstice between 
the ribs of the whorl above. The apertur# in the present species 
is also narrower and longer, the columella straigliter, and the 
canal rather more elongate. The ribs on the body-whorl near the 
base, and the inhvrstitial ones ■between them, wliieli sometimes 
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ai^re present^ are sliglitly Hodulous, being traversed by tlie spiral 
sulcatioiis* 

8. Cythaba citharellAj Lamarck. — Mangelia eitharellaj Lmnk .^ 
Reew^ Conch. Jeon. L 5. — Oythara striata, Schumacher » Syst. VersTesi. 
p. 245,-~‘Var. = Mangelia lyra. Reeve, 1. c. f* S. — M. funiciilata, Meeve^ 
I cJ. 7 . 

Hab. ? (Brasier); Philippine Islands (Cwmiwy). 

9. C. CAPILLACEA, Reeve.—Mfxngdm capillacea, Km;e, L c. f. 10. 

Eab. San Christovab Solomon Islands (Brader) ; Philippine Islands 

(Cufniny). 

10. C. RETICULATA, Reeve. — Mangelia reticulata, Reeve, Conch. Ic. iii. 

f. 17. 

Hab. San Ohristoval, Solomon Islands (Brazier) ; Philippine Islands 
(Cuming), 

11. C. zoNATA, Mangelia zonata, Reeve, i. c. f. 15, 

Had. San Christoval, Solomon Islands > Philippine Islands 

( Cuming), 

12. C. UNILINEATA, sp, nov. PI. X'XX. fig. 13, 

Testa breviter fnsiformis, dilutissime rufescens vcl snbalha, eircfa 
medium anfractuum albo zousita et infra zonani linca rufo-fusca eostis 
inteinipta cineta; anfractns ad 8 , eonvexiuscvdi, costis 10 gyaeilibnH 
supra spiram continuis, paululum obliquis (in anfr. ultimo fere ad basin 
continuis)instrueti,et striis spiralibus confertis nbiqne sculpti ; apertnra 
elongata, angnsta, longitudinis testfc admqnans 5 iabmm costa ultima 
incrassatum, intiis denticulis 11-12 oniatuni, supenie leviter simiatum ; 
columella Icviter ohliqiia, baud arcuata, liris transversis eirciter 15 
mimita. Long. 15 mill, diam, 4| . 

Hah. San Christoval, Solomon Islands. 

.This species must not bo confounded with 6\ mmiu of Eeewe, 
said to inhabit tlic shores of the island of Ticao. In that npinm^H 
the ribs are produced upwards, mi Ibrm an undulating corona* 
tion around the top of the whorls, axid the reddish transverMO 
band is continuous on aud between the ribs# and not iniermpied 
by them as in this species. 

13. C. INTERSTBIATA, Sp. UOV. PL XXX, fig. IL 

Testa ovali-fusiformis, leviter turrita, alba, ad suturas et circa aiifr. 
nltimi medium et prope basira nigro-fusco ssonatii; aiifraetuis 8 , 
supremi duo lmves,'% 8 eteri convcxiiisculi, sutura profunda sejimeti, 
costis tenuibus 10 aliquanto obliquis (in anfr. ultimo ba»i continuis) 
instructi, liris spiralibus circitcr 7 supra costas iucrassatls (in' imfr, 
ult, ad 18) et striis tenuissimis inter liras owiati; apertiwa parva, 
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aiigusta, longitudinis totius testae | sequans ; labmm forfciter incras- 
satino, intus clenticuios 10-11 gerens; columella reetiuscuk graiiuiis 
et liris transversis munita. Long. 8 mill., diain. fere 3, 

liab, San Cliristoval, Solomon Islands. 

This is a very pretty species, and at once recognized by the 
deep-brown suture, the band encircling the middle of the bodj- 
wliorl, which is continuous and not interrupted by the longi- 
tudinal ribs, and the paler band towards the base. The spiral 
lirations are almost equidistant, and slightly nodulous on travers- 
ing the eostse j and the fine striations between them are from two 
to four in number. The uppermost denticle within the lahrum 
(that is, the one w^hicli borders the little sinus) is somewhat larger 
than the rest. The columella is furnished with numerous small 
tubercles and transverse lirations, somewhat irregularly situated, 
the former, however, being near the exterior margin of the thin 
callosity which spreads out on the columella, and the latter further 
within the aperture. This species has much resemblance to 
I^lenrotoma {Citliam) hiclatJirata of Souverbie, Journ. de Conch, 
xxi. p. 59, and may eventually prove to be but a large yariety 
of it. 

14. Clathurklla immaculata, sp. nov. PI. XXX. fig. 7* 

Testa elongate acuminato-ovata, tumta, alba ; anfracfcus 8, sutura di- 
stinctadiscreti, siiperne breviter tabulati, ad latera convexiusculi, costis 
tenuibus 14-15 et liris spiralibus 6 supra costas nodulosis pulcherrime 
cancellati ; anfr. ultimus infra mediimii constrictus, costis infeme 
attenuantibus et liris spiralibus circiter 18 cinctus; apertura angus- 
tissima, tortuosa, longitudinis testae quam | paulo minor; labrum 
intus incrassatim, et denticulis /“S validis munitum ad suturam 
subprofunde sinuatum ; columella medio baud arciiata sed paululum 
convexa, versus extremitatem obliqua, liris spiralibus circa caudara 
ornata ; canalis perbrevis, angustissimus, leviter recurvus. Long. 8| 
mill,, dkm. 31. 

Mab, Tarawa Island, Gilbert group. 

This snow-white species has somewhat the form of PL mUmsa-y 
lieeve. It is, however, rather longer in the, body-whorl, the 
longitudinal ribs are more numerous and slender, and the spiral 
lirm are more distinct. 

15. Fuses Bbasueri, sp. nov. PL XXX. fig. 16. 

Testa fusiformis, turrita, alba, liris rufescenti-fuscis cincta; anfractus 
8-9 sapeme anguste cxcavati, deinde coiivexi, costis crassis rotundatis 
ad 8 leviter obliquis superne versus suturam fere obsoletis instructi, 
el: liris rufo-fus(‘is circiter 9 pulclierrime sqnamosis transverse cincti ; 
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lirjK inferiores 5-6 aiquales aliis supcrioribns cmssiores ; aiifr. iiltimiis 
iiris spiralibus 23-26 ciiictus, qimrum dune versus busiiu crassiores et 
fortitcr imbiicatse^ et mtiiiia circa rimam umbilicaicui maxima; custai 
iufeme subobsolctai ; apertura ovalis, iutus alba; columella arcuata, 
alba, teuuitcr callosa; canalis obliquus, leviter recurviis, metlioerifccr 
ang'ustiis. Long. 44 mill., diam. 8. 

■ Hab, — ? 

The upper part of the whorls of this species is narrowly con- 
cave or excavated, and the spiral lirations on it are coriHiderablj 
finer than, those below ; and the stout rounded ribs are almost 
obsolete iu this excavation. The lower part of the body-wlmrl 
has two rather distant lirations, which are very strongly imbri- 
cated where they cross the almost obsolete longitudinal ribs ; and 
the margin of tlie narrow umbilical fissure is still more strongly 
imbricated. I feel much pleasure in naming this rcimirkable 
shell after Mr, Brazier, by wbom it was presented to thcj Museum. 
I do not know of any species sufficiently closely allied to offer 
a comparison. 

16. Fusus IMBRfCATUS, sp. UOV. PI. XXX. fig. 3. 

Testa breviter fusiformis, crassiuscula, fusco-albida, longitudhialitcr supra 
costas saturate fusco strigata ; anfraetiis 5, suj)eriores medio {uigulati 
et Carina undulata prominente ornati, supernc late et oblique <leclives, 
infra carinam recti, costis crassiiisculis circiter 9 supernc ohliquis et 
versus suturain seusim attenuantibus in.structi, liris paucis (supra UU" 
gulum 6-6, eum infra circiter 3) pulcherrinic imbricatis cincti ; imf. 
ultimus supernc robustus, versus basim in caudam lircvem contortarn 
recurvam productus, rimatus, costis inferne obsolctis c-d angulum 
tubercula compressa formantibiis, et liris apiralibus imbricatis pneei- 
pue supra costas omatus; apcrtiira siibovata iutus albida; labrum 
inargine ercnulato intus liris intrantibus gracililms ad 1) immitum ; 
columella supra Icviter arciuita, saturate fusca, iiifni ccuitcrta ; ca- 
nalis breviusculus, obliquus, angustus, rccurvus. Longit# 27 milL,, 
cliam. 13. 

Mab. New Caledonia* 

This species is remarkable for the prominent undulating angii- 
latiou or keel, which exists a little below the middle of iJio iip[un* 
whorls and around the upper part of the. body-whorl. 4.''hc3 longi - 
tudinal ribs or varices are very much prodiieod at this fiart, and 
form transversely compressed nodules, wliich gi ve tlm shc'li a very 
elegantly, festooned aspect when viewed witlp the a|)ex towards 
the eye. The transverse lirations are very beauiifsilly sealed or 
imbricated, pa,rticiilar]y so upon the costations, and on tlie IiihI- 
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wliorl are^ at intervals, stouter than one or two in the interstices 
between them. The lahruin is prettily crenulated on the margin ; 
and the nine or ten white lira) within do not quite attain to it. 

17« PiSANiA cRENiLABEiJM, Adams, Pro€. ZooL SoG. 1854, p. 
138. 

Hub. New Caledonia, ‘‘'West Indies’’ (Adams) j Moreton Bay (coil. 
Omnin^). 

There is not the slightest doubt of the identity of the JNew- 
Caledonian shell with the type of this species, which was described 
as ail inhabitant of the West Indies; and therefore I should be 
inclined to consider the latter locality for this species erroneous, 
tliis being another of the very many instances of wrong habitats 
assigned to specimens described from the Cumingian collection. 

18. F. soLOMONENSis, sp. nov. PL XXX. fig. 14. 

Testa ovato-fusiformis, crassiuseula, alba, interrupte fusco bifasciata ; 
anfractus 7 3 primi tres Iscves, eccteri costis longitudinalibiis ad 15 et 
iiris spiraiibus 6-7 ubique granose reticuiati, incrementi lineis striati ; 
anfr. uitiinus supcrne fascia fusea ktissima interrupta et infra medium 
angustiore cinctus, et Iiris transversis granosis circiter 15 ornatus ; 
apertura oblonga, alba, zonis externis fuscis variegata ; labrumincras- 
satum, intus denticulis 5-6 munitura ; columella hnvis, calio teuui 
albo induta, medio rectiuscula, inferne obliqua et tortuosa ; canaiis 
brevis, angustus, recurvus. Long. 8 mill., diam. 3^. 

Hub, San Christoval Island, Solomon group. 

This small species is chiefly to be distinguished by its granular 
surface and the style of coloration. The upper whorls are spotted 
in an irregular interrupted manner with brown ; or, rather, at irre- 
gular intervals a longitudinal row or two of granules are brown ; 
on the body-wliorl the row’^s of granules are generally brown 
around the upper part, and two rows also just below the middle, 
thus forming two brown bands more or less interrupted, 

19. ConUMBELLA CAROLIN.J5, sp. tlOV. PL XXX. fig. 9. 

Testa ovato-fusiformis, nitida, lutescens, strigis longitudiiialibus irregu- 
laribus imdulatis fuscis vel olivaceo-fuscis picta, pauliilum infra autii- 
ram liuea internipta nigro-fusca cincta et circa medium anfr. ultimi 
aibo isonata; anfractus 8, convexiusculi, Iseves/suturasimplici disci*eti; 
aufr. ultimus medio obtusissime aiigiilatus, inferue contractus, circa 
caudam striis spiraiibus profundis circiter li insculptus; apertura 
parva, angusta, alba ; kbruin superue paululum infra suturam ieviter 
sinuatum, margine simplici, extra valde tiimide incrassatum, intus 
deuticukto-limtum ; columella teauiter callosa, inferne siilcis circa 
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cfiiiclam ilenticolata ; canalis angustus, recufvatiis. Longit. 8 mill., 

diam. 3|-. 

Hab. Strong Island, Caroline group. 

The coloration of this pretty species is very cliaracteristie. 
The ground-tint varies from white to yellowish ; the spiral inter- 
rupted line is situated leather above tlie middle of the whorls; aiid 
the dark olive-brown lines or fiammulations are very irregular 
and flow into one another, thus forming an irregular network. 
The ultimate whorl is encircled by a white zone at the obtuse 
angulation near its middle, and at the spiral interrupted lino it 
is also very faintly keeled. The base of the columella is furnished 
with five or six nodulous lirations ; and the tooth-like lirsD within 
the labriim are about eight in number, 

20. Engina recurva. Reeve. — Ricinula recurva, Reeve, Conch. Icon. 

iii. f. 53. 

Hab. San Ghristovah Solomon Islands (Brazier) ; Lord Hood’s IskntI 

(Otming). 

The transverse lirfB are three in number in the upper whorls, 
and about eleven in the last. On the labrum there are five or 
mi denticles ; and the middle of the columella is very prominent. 
The backward slope of tlie outer lip and canal is very remark- 
able. 

21. E. 20NATA, Reeve. — Eicimik zonata, Reeve, Conch. Icon, iii.f. 33. 

Bab. San Cbristoval, Solomon Islands (Brasier ) ; Gallapagos Islamls 

(Cmning). 

If the Cmningian habitat be correct, thou tins species is very 
widely distributed. The shell from tlio Solomon Ishunls is judlow, 
with black bands, and the short l)lack longttudiiml strip^^s at the 
base are very constant, and the wliole Burfacis of the wludl in 
minutely reticulated, with the finest longitudiimi »*irul spiral sfada\ 
The labrum is thickened within and without, and, hearn siwen 
small teetli ; and the columella is furui«lHMl with alnnit 
short transverse lirse. 

22. .E. MONiLiFEEA, Pctm, Pfoc. Xool 8ot\ 18()0, p. 1-12. 

Hab. Sail Chiistoval, Solomon Islands (Ilruzkr ) ; Haadwicli fs,” 

(Pease). 

The ribs on the last whorl of tliis apecioB are al)oul; t<‘ii in 
number and are continuous to the bnB(i ; and the spiral ridgem, 
winch are tubercular on crossing the ribs, amount to S), !,niduiling 
the row of theycdlow tuhorclcs beneath the suture. The iKa'Iiiles 
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of fclie fiftli and seventli transverse lirs 0 j reckoning from the suturCj 
are also bright yeiloWj the upper ones being situated in the pur- 
plish band which encircles the whorl, and the lower ones just 
beneath it ; and in specimens from the Sandwich Islands those of 
the fifth, sixth, and seventh series are yellow. 

23. Nassa bicallosa, sp. nov. PL XXX. fig. L 

Testa acuminato-ovata, turrita, sordide albida, infra suturam et supra 
tergum livida ; anfractus 10, superiores longitudinaliter oblique cos- 
tati et paululum infra suturam. linea impressa spiral! suicati, inferiores 
supra coroiiati, Ijeves ; anfr. ultimus magnus, laevis, coronatus, linea 
incisa supeme baud cinctus, circa basitn striis transversis 10-12 in- 
seulptus ; sutura profunda, eanaliculata ; apertura subovata, intus 
albida vel pallide fuscescens ad suturam et basim, et paululum iabri 
margine saturate fusco cincta vel zonata ; labrum margine tenue, in- 
ferne denticulis, superue ad suturam subprofunde ineisum, extra albo- 
varicosum, intus denticulo-liratum ; columella valde arcuata, callo 
crassiusculo superne subtuberculato inferne dentiformi, producto 
amicta, et supra callum, callo crenulato secimdo notabili ornata ; 
canaiis brevissiraus, raediocriter latus. Long. 24 mill., diam. 12, 

Hab, West Australia, (Brazier) ; Swan River, Cape Natal. 

This species somewhat resembles W. albida, Beeve ; but there 
are several peculiarities which well distinguish it from that form. 
The spiral striation which encircles the upper whorls does not 
extend to the last. The tubercles forming the coronation gradu- 
ally enlarge as the whorls increase. The most remarkable pecu- 
liarity in this species is the second callosity upon the columella. 
It is parallel with the margin of the other, is crenulated or den- 
tate, and extends upward and curves inwards within the aperture 
upon the wall of the body-whorl ; and the lower end of the colu- 
mella stands out in the form of a prominent callous tooth. The 
slit in the sutural end of the labrum forms, with the tubercular 
callosity of the columella, a narrow well-defined sinus. The in- 
terior of the aperture is usually whitish or brownish white ; but 
along the suture, and around the base, and in a line with the 
margin of the labrum, at a little distance from it, it is stained or 
striped with very deep brown. The lirations within the lip are 
about twelve in number, and do not quite extend to the margin 
of it, 

24. N. Ma HEATH, sp. nov. PL XXX. fig. 4. 

Testa ovata, superne acuminata, albida vel flavescens, maculis irregula- 
ribus nifo-fuscis picta et lincis spiralibus rufo-fuscis cincta ; anfractus 
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H-flj levissime coiwexij priiiii duo l;cv(:s poiiti,, sc<'|ueutcs 2-ti 
cliiialitcr oblique plicati transversiiiujiu; «ulea.ti, iillimi duo iseven, ulti* 
imis circa basim striis transversis subdistautibus iiwcudptus ; apertiim 
parva,, ovata, intiis fiiseesceusj prope liibri luargiueui alba ; coluuudbi 
medio arcoata callo teuui polito supra aufractinu expauso iuduto, sii- 
peroc versus labrum tubcrculo cluu<^ato purvo luiiuita, ad basiiu Irjiiis- 
versim 2-3-plicata ; labrum album, fortiter iiirrassatiusi, marline' feimi.. 
iiitiis liris brevibus circitcr f) baud ad margiuem produciiis anuatuus ; 
caiialis brevis anji;ustus. Loug. 1*1 J mill., diani. (k 

Hah, Sau Clirktovab Soiomoxi Islands, Collected above Idgli water 
(Brazier). 

The colour of this species is aoinewliat variable. Tbercs are two 
varieties, a darb and a pale one. The former is whitisli, with nu- 
merous reddish brown blotcliea or iiTegular stripes, and with the 
spiral lines of the same colour, tivo or six on the poiuiltiinaie 
whorl and about fourteen on the last, the four or fiv (3 lowest ojics 
running in the Btrhe around the base. The paler variedly is yid- 
lowish, with very pale brown irregular blotcdies and striptis. I n 
all specimens the upper part of the last three whorls at the suture 
is slightly crenulated and spotted wn'tli dark reddisli bj'ovvn and 
white, and the three or four apical volutions are of a nnironii 
brown colour, W, ffamUosa, of Jlinds, is its nea-rest ally, iroin 
which it may be diatinguished by its smaller size, narrowm* form, 
and diifereiicc of coloration. It is witli pleasure tlaat 1! Joi'u to this 
species the name of my friend Mr, h\ Marratjof Ja’vcrpfjoi, who is 
now engaged upon a monograph of thivS genuH. 

25, Nassa BirAKiA, Baird, ^The Crum of the (Jariif.on ^ (hrciichlcj). 
1873, p. 43(b pi 38. 1 1, 2, 

Hah, Neiv Caledonia. 

26. N. STIC5MAEIA, d. Admuit, Proc\ ZooL Btw. |H;VI, p, <16; 

Conoh. Icon, viil I 42 a» b. 

Bah. New Caledonia (Brazier) i Philippine IhIwhIm Jiipun 

(Vapt St John). 

Speciuieiia in the Muhouiu fwitu tlio ahove localities a^rcH! almont 

precisely in every particular, 

27. N. CUKTA, Gould, Proa, Bostim Sot\ Nat. llkt ill 18-14; Gim 
Conehol. p, 6.9. 

Hah. Strong Island, Caroline group (Brader); Samoa 

28, N. ECHiNATA, A, Adams, Proc. ZooL Soo. 1851, p. 101 5 
Conch. Icon, viii. f. 131. 

, ,^Hab. New Caledonia 5 Idulippine Inlands f 
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29. Nassa trinodosa, sp, nov. PI. XXX. tig. 2. 

Testa globoso-conica, crassiuseula, livido-cinerea, fascia angusta utriiiqiie 
fusco margiiiata vel lineata oriiata j anfraetus 8 sutnra subprofunda 
iindukta sejuncti, infra earn fortiter marginati et leviter excavati, paii- 
lulum supra medium aliquanto angulati, deinde convexiusculi^ costis 
ad iO subobiiquiss mediocriter teuuibus, superne attenuantibus ad an- 
gulum acute nodosis instructi, et liris spiraiibiis 4-6 inter supraque 
costas continuis ornati ; anfr. ultimus infra angulum superiorem con- 
cavus et triangulatus, costis longitudinalibus ad aiiguios duos nodosis 
et infra angulum infimum obsoletis instructus, liris transversis eirciter 
20 cinctus ; apertura parva irregulariter ovata fuscescens^ zona alba 
externa fasciata ; labrura margine teiiui extra intusque incrassatum versus 
hasira baud profunde sinuatum, intus album liris teuuibus albis 6-7 
armatum ; columella arcuata callo mediocriter erasso inferne incras- 
sato amicta, superne tuberciilo parvo munita; canalis angustiis. Long. 
13 mill., diani, 7. 

Bab. San Christoval, Solomon Islands. 

The inargiiiafcion of tlie whorls beneath the suture is very de- 
cided, and in kSOiho specimens appears to consist of the two 
uppermost spiral liratioiis. It is remarkable that the upper whorls 
below the superior angle are convex, whilst the last is concave. 
The ribs on the body-whorl are noduled in three places, the no- 
dules not being very prominent, particularly the two lower ones. 
The middle one is situated about the centre of the whorl, and 
the lowest one only at a little distance below it and not so remote 
as the uppermost. W. coroniilaj A. Adams, is of very much the 
same form as this ; but its much thicker costations, finer transverse 
lirations, and the absence of the keel-like .margination beneatli the 
suture at once define its distinctness. 

30. IN. INTISRLIRATA, Sp. UOV. PL XXX. fig. 5. 

Testa parva, aeumiuato-ovata, saturate fusca, infra suturam nigreseeiis ; 
anfraetus 7, leviter convexi, siiperiores tres Imves politi, emteri costis 
arcuatis vel tlexuosis confertis circitcr 24 et liris spiralibus tenuibus 
5-6 inter costas ornati ; anfr. ultimus liris spiraiibiis 18-19 oniatus ; 
lira; iulinuc 4 circa caudam brevissimam fere contiguae; apertura 
parva ovata, intus fusea ; labrum extra late varicosum, iiitus ilenticidis 
7 munitum, versus basim liaud profunde sinuatum ; eolumella callo 
teuui induta, arcuata, superne tuberculura parvum eloiigatum gereiis ; 
canalis brevissimus, angustus. Long, 6J mill. ; diam. 3^1. 

Mah, San Christo val, 'Solomon Islands. 

This is very distinct from any species hitherto described. The 
dark uniform brown colour, except just beneath the suture (where a 
LI'NN. JOTJEK. — ZOOLOGT, VOH. XII. 30 
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soiiiewliat IjJackish tinge prevails), tlie very numerous flexiioiis ribs 
and fine spiral firm are the cliicf cliaracteristies. The last iiieiitioiied 
do not cross the longitudinal ribs ; and around the top of tlio 
whorls the first liration below the soivire is somewhat remote from 
it ; and also two which eneirde the body- whorl near its middle are 
rather further apart than the others, thus leaving the scrit‘s 
of little pits between them somewhat larger than tlsose hciweeu 
tlie other lirm. War9m JVihoni, C, B. .A, dams, from Panama, is the 
only species which bears any relationship to the present; but 
tliere are many distinctive dillerenccs between them. 

31. Nassa delicata, A. Adams, Proc, ZooL Soc. 1851, p. fill; 'Reeve, 
Conch. Icon. viii. f. 180, u, h. 

liab. New Caledonia {Brazier)', Fhilipj)iue Islands {Cuming). 

32. N. CALLOSPiRA, A. Adams, Proc. ZooL Soc. 1851, p. 102; 
Reeve, Conch. Icon. viii. f. ()(), a, h. 

Ilab. San Christoval, Solomon Islands (Brazier) ; Philippine Islands 
{Cmiing). ^ 

33. N. PUPiNOiDES, Reeve, Conch. Icon. viii. f. 162. — Aciculina striata, 
A. Adams, Proc. ZooL Soc. 1851, p. 114. 

Hah. San Christo val, Solomon Islands (Brazier) ; Philippine Islands 
(Oummg). ■'■'’x 

Eeeve describes the colour of this species as light bimwni^enmi^ 
eled with a pale band and his figure is tinted a dirty olive, with a 
bluish band beneath the suture. Neither of these colourings is 
quite accurate. The type is of a pale jiurplisli horn-eolour, the 
upper w^horis with a single pale band round the middle, and the 
body-wdiorl with three such zones ; the labrnm is somewhat thick- 
ened, and armed with about seven denticles; the columella is 
stained with brown, with a small tubercle above, and on that of 
the Bolomon-Ishiiid specimen there arc one or two at its base* 

34. N, MOiisTA, Ilindsy Vog. SulpJmr, p. 36, pL fi. f. 18, Ifi* 

Ha6* San 'Christoval, Solomon Islands (Brazier); Gulf of Papagayo, 
west coast of Central America ! (Hinds). 

There is another remarkable instance of -wide geographical clis- 
tributiou, supposing both the above localities to be correct. Of 
the identity of this specimen from the Solomon Islands tvith ex- 
ampiles from Central America there is not the shadow of a doubt* 
It has been compared with typical examples of mwsia received 
'from Sir Edward Belcher and labelled in Hinds’s bandwriting, and 
in no respect differs from them. The number of the whorls slioukl 
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be eiglitj and not six (as described by the author of the species), the 
three apical ones being smooth, convex, and glossy. The colour 
also is rather blue slate-colour than blackish and the upper 
edge of the whorls at the suture is dirty white or yellowish, and 
a little below it there is a slender, obscure, reddish spiral line. 
The aperture is very dark rich brown and small ; the labrum much 
thickened, with two pale spots on the exterioi', thiiinish at the edge, 
and furnished with four or five denticles -within ; the columella 
arcuate, clothed with a brown callus, w'hich is rather broadly re- 
flexed, and provided with a single tooth above and one at the base. 
The longitudinal plications on the body-whorl are from 20-24 in 
number, and become somewhat obsolete towards the base, where 
the transverse fine lirse are not granulous on crossing them as 
above and on the whorls of the spire (where the number is from 
five to six ) ; and between these lirations there are very fine spiral 
strise. 

35. Purpura buccinea, Desliayes, Anim. sans Vert. ed. 2, vol. x. 
p. 92; Reeve, Conch. Icon. hi. f. 16, a, b. — Purpura stiiata, Qmy Sf 
Galmard, Voy, Astrolabe, pL 37. f. 12, 13 ; Kiener, Coq, Viv. pi. 38. 
f. 88. 

Mob. Makeira Harbour, San Christoval, Solomon Islands (Brazier); 
^^New Guinea” (Qwoy). 

36. VexillxV fusco-nigra. Pease, Proc. ZooL Soo. 1860, p, 141. 

Hah. San Christoval, Solomon Islands (Brazier) ; Sandwich Islands ” 

(Pease). 

The colour of this species difiers somewhat from Pease’s de- 
cription, the tubercles of the spiral ribs being yellowdsh edged 
with black, and the interstices between them bluish ash-colour. 

37* SiSTRUM ANAXARES, Duclos.—Pnvi^xim anaxares. Dados, Kiener, 
Coq. Viv. p. 26, pi. 7. f* 17 ; Recife, Conch. Icon. hi. pL 12. f. 61. 

Mab. San Christoval, Solomon Islands (Brazier) ; Lord Hood’s Island 
(Cuming). 

38. Latieus ustulatus, Reeve. — Turbinel iaustulata. Reeve, Conch. 
Icon. iv. f. 62. 

Hab. San Christoval, Solomon Islands (Brazier). 

The locality' of this species has not, i believe, beeii hitherto re- 
corded, 

39. Mitra CiERULEA, Reeve, Conch. Icon. ii. f. 113. 

Mab. San Christoval, Solomon Islands (Brazier) ; Philippine Islands 
(Cuming). 

This species is described and figured by Reeve as being encir- 

30* 
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cled by broad blue band” around tbe last wliorl. In the S[)e- 
cimen from the Solomon Islands this baud is of a brown colour. 

40. Mitea flammea, Qaoy 4* Gaimard, Voy. Astrolabe^ pi 45 bis. 
f. 23-25 ; Meeves Conch. Icon, ii. f. 120. 

Hah. Sau Ciiristoval Solomon Islands (B?m£er) ; Philippines (Crniw//). 

41. M. Quoyi, Deshayes. — M. nigra, Q. Voy. Astrolabe, pL 45, f, lb- 
18 5 Reeve, Conch. Icon. ii. f. 109; Kiener, Coq. Viv. pi. 12. f. 37. 

Hab. San Ciiristoval, Solomon Islands. 

I am by no means confident that the species figured above are 
identical. Qiioy describes his shell with three plaits on the eoki- 
nielia. and Eeeve four. Tlie species of the latter aiithorj when in 
a good state of preservation, is clothed with a very thin dirty olive 
epidermis, and is encircled witli rather distant spiral series of 
shallow punctures. The specimen from the Solomon 1 slaiids agrees 
with the latter variety. 

42. M. (Zierliana) anthracina, Reeve, Co7ich. Icon. ii. f. 137. 

Hab. San Ciiristoval, Solomon Islands (Bmzier); Philippine Islands ” 

(Cuming). 

The lirfB within the labriim are very fine, thread-like, and about 
fifteen in number. 

43. M. (Zierliana) creniplicata, A. Adams, Proc. ZooL Soc. 1851, 
p, 139. 

Hab. San Ciiristoval, Solomon Islands (Brazier). 

The locality of this species is not quoted by its deseriber. The 
specimen sent by Mr. Brazier is 17 niillim. long and (>4 in width ; 
and the lirations within the aperture are twelve in number, some 
of them extending much further inwards than others. 

44. M. (Turricula) kufofilosa, sp. nov. PL XXX. fig. 10. 

Testa ovato-fiisiformis, turrita, saturate olivaceo-fusca, circa partem in- 

feriorem anfnict. superiorum et paulidiun supra medium anfr. nltimi 
zona alba medio linea rnfa bipartita orniita; anfractus 11 sutum pro- 
funda discreti, subplani, costis parum obliquis 14 instnicti, et suleis 
profundis 5-6 prmcipue inter costas, spiraliter sculpti; anfr. iiltimus 
sulcis transversis circiter 21 , paucis ad basim profundissimiss ornatus 
et costis loiigitudinalibus inferne attenuantibus et granosis ; apertura 
subangusta, iongitudinis testae quam | paido minor, nigro-fiisca alho 
fasciata, intus tenuiter lirata ; columella obliqua, plicis albis 4 munita, 
snperne tuberculuni parvum gerens; canalis angustiusculus Icvitor 
recurvus. Long. I 85 mill., diani. 7- 

Hah. San Chiistoval, Solomon Islands. 
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This is a very pretty species and easily recognizable by its style 
of coloration. The white band, which is bisected exactly in the 
middle by the red thread-like line, occupies about the lower half of 
the whorls. The ribs are sharpish at their edge, and of a lighter 
colour there than the interspaces, and contiguous to one another 
at the base ; those of the last whorl are somewhat attenuated in- 
feriorly, and nodulous where they are traversed by the six or seven 
broad deep sulci, the nodules being of a pale horny colour. The 
very fine lirations within the aperture are about twelve in number. 

45. Mitra (Turkic 0Lx\) Antonellii, Dohrn, Proc. Zool. Soc. 1860, 
p. 367. 

Hub. San Christoval, Solomon Islands (Brazier) ; “ Philippine Islands ’’ 
(Dohrn). 

46. M. (Turricula) ligata, A. Adams^ Proc. ZooL Soc. 1851, 
p. 134. 

Hab. San Christoval, Solomon Islands (Brazier); ‘‘Philippine Islands” 
(Adams). 

This species is 17 inillim. long and 5-J- broad. 

47 . M. (Tukriculx) obeliscus, Reeve, Conch. Icon, ii, f. 107* 

Hah. San Christoval, Solomon Islands (^Brazier) ; Philippine Islands 

(Cnmin^). 

48. M. (Tureicula) crubntata, Chemnitz, Reeve, Conch. Icon. ii. 
f. 126. 

Hah. San Christoval, Solomon Islands (Brazier) j Philippine Islands 
(Cuming). 

49. M. (Turricula) semifasciata, Lamarck, Reeve, Cmich. Icon. ii. 
f, 131, a, h. 

Hab, San Christoval, Solomon Islands (Brazier) ; Philippine Islands 
( Cmnmg). 

50. M. (Turricula) discoloria, Reeve, Conch. Icon. ii. t 230, 

Hab. San Christoval, Solomon Islands (Brazier). 

The habitat of this very pretty species has not hitherto been re- 
corded. 

51. M. (Turricula) Deshayesii, Reeve, Conch. Icon, ii, f, 170. 

Hah. San Christoval, Solomon Islands (Brazier) ; “ — ^ — ?” (Reeve). 

The shell from the above islands differs somewhat in coloration 

from the typical form. It is broadly black-banded beneath the 
orange tips of the ribs in the upper whorls ; and the last is entirely 
blackish brown interrupted by three yellowish zones, the uppermost 
one adjoining the suture, the, median one near that region of the 
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wliorlj and tlie lowest a little below it. Kecve deserlbcs tlic 
■wliorls as being smooth beneatli tlie orange nodules. The shell 
before me is longitudinally broadly ribbed, the ii])pcr extremities 
being somewhat thickened, but scarcely nodulous. They do not 
extend quite to the base of the body-whorl. 

52. Mitra (Turriguua) lubens, UeevG^ Conch, Icon, ii. f. 331. 

Hab, Sim Christoval, Solomon Islands (Brazier); Philippine Islands 

(Cuming), 

53. M. (Turricula) nodulifera, A. Adams, Proc.Zool. Soe. 1851, 

p. 141. 

Hah. San Christoval, Solomon Islands (Brazier); (Ada?ns). 

The length of the specimen from tlie above locality is 11 1- mill., 
and its diameter 4. Its ground-colour is pale pinkish ; and the ribs 
are white, especially at the nodulous ends, and the interior of the 
aperture orange, 

54. M. (Turricula) ficulina, var. PL XXX. %. 12. 

Mitra ficulina, Lamh. Anim. sans vert. ed. 2, vol. x. p. 336 ; Kiener, 
pi. 27. f. 86; Reeve, I 141. 

Testa ovata, turrita, brevis, lata, saturate chocolato-fusca ; anfractus 9 ? 
(apioe fracto), sutura profunda sejuncti, costis obliquis crassiuseulis 
(in anfi% ultimo 13 versus basim fere obsoletis) instructi, et sulcis spi- 
ralibus circiter 6 distantibus(inanfr. ult. 15-16, quorum 2~3 paulnluni 
ante basim latissimi ct profundi) scnlpti; apertura pallidc lilaeea, 
longitudinis testaj -J panic superans, longe intus liris filiformibus cii’" 
citer 12 armata ; columella teiiuiter callosa superne tuberculata, plieis 
obliquis 4 munita ; canalis mediocris, leviter recurvus. Long. ISJ 
mill., diam. 75. 

Hab. San Christoval, Solomon Islands. 

This specimen is remarkable for its short ovate form and uniform 
dark chocolate-brown colour. The ribs on the body-whorl are 
much atteiiiiated at the base, and arc made nodulous by being 
traversed by the few deep and broad sulcations which exist, around 
that portion of the wliorL 

55. M. (Fusia) CuMiNGXi, Reeve, Conch. Icon, n. t 6/. 

Hab. San Christoval, Solomon Islands (Brazier); ‘^Philippine Islands*^ 
(Cummg). 

The interstices between the transverse ridges are described by 
Eeeve as “ deeply impressed but in the specimen sent by Bravicr 
they are deeply elongately punctured between the longitudinal 
eoatations, especially on the spire and the upper half of the body- 
whorl ; on the lower portion they are less deep. The short cauda 
of this' whorl is bright orange ; and the aperture is pale buff. 
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56. Mitea (Pusia) Gra5PFBI, Crosse, Journal de Conch, xy. |>, 29/. 

Hah, Sail Cliristoval, Solomon Islands. 

67. Teitonium (Epidkomus) digitate, jRew. — Tritonium digitale? 
Reeve, Conch, Icon. ii. f. 86. 

Hab. Strong Island, Caroline Group (Brader); Pliilippinc Islands 
{Cuming)', Marquesas Islands (Pease), 

“ TKe close- set obtuse granules” Tvitli wbicli tlie wliorls arc 
described by Eeeve as being covered, are situated upon som(3what 
oblique ribs, wliicli are 24 on tlie body-wlioii. The coliuiiella is 
straight in the middle and oblique in the region of the cantil ; it 
is smooth and coated with a callosity which is very well defined. 
The canal is narrow, deep, and recurved ; and the labrim is thick- 
ened and furnished with about 7 teeth wdthiii. The length is 13 
millim., width 4|. 

58. Tritonium (Epideomus) teuncatum, Hinds, Voy. Sulphur, 
pi. 4. f. 9, 10; Reeve, Conch. Icon. ii. f. 85, 

Hab. San Cliristoval, Solomon Islands (Brader) • “New Ireland” 
(Hinds) ; “Philippine Islands” (Cuming). 

69, Tritonium (Epij:>eomus) beactbatum, Hinds, Voy. Suipimr, 
pi. 4. f. 5, 6 ; Reeve, Conch. Icon. ii. f. 84. 

Hab. San Cliristoval, Solomon Islands (B/vider) ; “ Marquesas Islands” 
(Hinds); “ Philippine Islands ” (Cutning), 

60. Reclu2:ia? globosa, sp. nov. PL XXX. fig. 8. 

Testa globosa, tenuis, imperforata, albida, pallide hiseo strigata ; anfractiis 
5 convexi, sntura simplici discreti, incremcnti lineis niiiipie arciiatis 
snperne ad siitiiram leviter sqimmosc elevatisornati, et spiraliter levis- 
sime striati; anfr. ultimus inagmis, ventrieosus, ad regionciii umbili- 
calem albus ; apertura limato-circularis, magna, loiigitiulinis totius cir- 
citer I {Bqiians ; columella ])erarcuata, leviter inerassata, alba, eallo 
tenui labro jimcta. Long. ILl mill., diam. anfr. iiltiini snpm apertn- 
ram 7 j apcrturac long. 8, diam. 6. 

Hab. Tarawa, Gilbert Group. 

I am very doubtful wdth regard to the correct position of this 
species. It seems to have some relationship to Maiica as *wc4I as 
to Mecltma. From the former it difiers in ihe absence of an uiri- 
biliciis and in its light construction, and from the latter in. the 
arcuate columelhi. The spiral striio are very close togetlicr, very 
faint and wnvy. The lines of growth beneath tlie suture, especi- 
ally in the last whorl, are elevated in a scale-like manner. Pro- 
bably this shell has been invested by a thin epidermis winch has 
been worn off by being rolled on the beach, where two spccunens 
were picked up by M‘r. Brazier. 
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6L Littorina mb LAN acme, sp. nov. PL XXX. lig. 21. 

Testa ovata, ventricosa, atl iii)iccm acuta ct nigrcseens, alhida vcl cainileo- 
albiila liueis teuuibiis fuscis radiautibus iiurnerosis irregulariter picta ; 
anfraetus 6 convcxi, striis spiralibus paucis sciilpti ; aiifr. ultiiuiis infra 
siituram et pnccipue versus labrum aliquanto dcpressuw, ad peripheriani 
incoiispicuc obtuse aiigulatus, striis transvcvsis (ureiter 20 (j)aucis ad 
basim qiiam csetera; niajoribus) oniatus ; npertura subseniieircularis, 
iiitus saturate fiisca, fascia Iiitea basali ornata; labrum raargine luteo 
fiisco liueato ; columella obliqua, fere reetiliriearis, leviter excavata, 
liisca, Long- niiil.j diam. 6. 

Hab. San Christoval, Solomon Islands. 

This species is allied to L. JSFovce'Zealcindice Iteeve, and tlilicrs 
only in tlio following particulars: it is smalicrj not (|iiitc so 
globose ill form, of a bluish-white tinge, and with, a dark apex ; 
the longitudinal lines are cut across by the spiral striie, and tiiiis 
liave a dotted appearance. In L. Novw-ZeahmdmWio apex is palc^, 
the ground-colour is opaque white, and the reddisli liiieations are 
very faint, and the spiral strise arc rather finer than in the present 
species. The apertnre of the latter is much darker in colour, the 
edge of the outer lip is pale and dotted with short brown lines, 
and the columella is brown and not so bi’ondly iixcavatod as that 
of Eeeve’s shell. 

f)2. Risellea tantilla, Gould, — Trochus tantlllus, Gould, Proc* 
Bosto7L Sou. Nat. Hint, 184.9, vol. iii. p. 118; Oim CoucIwL p. 69, 
Hab, Bouham Island, Marshall group (Brazier); Sandwich IskmcLs 
(Gould). 

Tliis species appears to vary very umch in height. It was ori- 
ginally described as possessing a depressed spire ; but ■ustiaHy it 
is shortly conical. The angulation of the whorls is very faint in 
some examples and situated about the middle of the whorls, dhe 
sliells from tl.\e Marshall Ishiuds are Binall, with the spin', much 
elevated, the radiating flcxuoiis brown iliios being waiiti ug, and 
the base is furnished wlfcli live instead of two spiral lirai.ions 
as deseribcid by G-ould. ’ Tito interior of the aperture is not |>C 5 arly 
as in the Trochidie ; and yet the operculum truly apiKirtaiim to flmt 
family, being conecntilc and multispirai ; and although tlit^rcfore 
differing from that of Bisdla, the shell itself appears to suggest 
the propriety of its being located with that genus rather than 
wdth the Trocliidie. 

63. Planaxis VIKOATUS, Smith, AmmU Mag. Nat. Hui , 18/2, 
vol. ix. p. 44. 

Bab. San Christoval, Solomon Islands (Brazier). 
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Other specimens in the British lluseiini are from the Fiji 
Islands and Few Caledonia. 

64. Rissoin^ clathrata, A. Adams, Proc, Zool, Soc, 185C F' 265 5 
Schwartz mn Mohrenstern^ s Monograph, Denhschrift. Akad. Wissen-- 
schaft, PVien, 1861, voL xix. pt. 2, p. 154, pi. vi. f. 49. 

HaL Strong Island, Caroline group {Brazier) ; Philippine Islands 
{Cuming ) ; New Holland {Paris Museum, teste Schwarts). 

The spiral lirae in the upper whorls are three in iiiimher, and 
twice as maiiy in the body-whorl, the lowest one being very thick, 
indeed double as thick as the others ; the longitudinal costatious 
or lirations are about eighteen, somewhat obliquely arcuate and 
minutely nodulous at the points of junction with the transverse 
lirm. The length of the largest Philippine specimen is 12 millim., 
diameter Sg. The shells from the Caroline Islands are much 
smaller, being only 7 mill, long and 2-| broad. 

65. R. CANALicuLATA, Schwarts von Mohreiistern^s Monograph, 
Denkschrift* Akad. Wissenschaft. Wien, 1861, vol. xix. |')t. 2, p. 123, 
pi. ii. f. 18. 

Bah. Sail Christovah Solomon Islands (Brazier ) ; Fhilippioe Islands 
(Schwartz). 

This species is very closely related to the -S. scalarima of A, 
Adams, from which it chiefly differs in its larger size and more 
numerous ribs. 

66. R. M YOSORoiDES, Recluz, var., Schwartz von Moltrenstern, Denksch. 
Akad. Wissenschaft. Wien, 1861, vol. xix. pt. 2, p, 134, pi, iv. f, 30. 

Testa eylindraeeo-ovata superne acuminata, alba (interdum circa medium 
anfractuum obscure rosco tincta) ; anfractiis 8^, a])icales 2^ licves 
convexi vitrei, cseteri coiivexiusculi, sutura parum obliqua sejuncti, 
costis aliquanto areuatis et ohliquis circiter 1 7, et spiraliter minutis- 
sime striatij anfr. ultimus costis flexuosis ad hasim continuis et 
dimidio iufero liris spimlibus tenuibus inter costas ciiieto j apertura 
obliqua, mcdiocris j labrum extra late incrassatum et costulis tenuibus 
omatum j columella medio paululum arcuata tenuiter callosa ; caiialis 
mediocritcr profundus, obliquus. Long. SI mill., diara. 2. 

Hah. San Christoval, Solomon Islands (PramT) ; Mauritius (Bchwaris). 
The ribs on the body-whorl are leather more numerous than on 
the upper whorls, and gradually more slender as the labrum is 
approached, three or four being situated on the thickening with- 
out it. I have given the above description, as the specimens from 
trie Pacific offer a few slight diflerenccs from the examples found 
at the MauritiuB. In the former only two or three of the apical 
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wliorls are smootli, whilst in the lati^or six are sculpture less. The 
ribs of tiie Solomoii-Islaiids examples are rather fewer, and the 
■whole shell is a trifle larger. 

(>7» RiSSOINA TEIIBBIIOIDES, Sp. IIOV. PI. XXX. fig. 19. 

Testa brevitcF suhiihitsij solidiuseula, alhida, circa iiiCAlium anfraetniim 
fiisco zoiiata et supra partem iulVamediauain fusco tiiicta ; aufrnetus 
10? apicalcs ahrupti, rcliqui 7 couvcxiiisculi, costis obliquis 11-12 
mediocritcr crassis, leviter arcuatis iiistructi, ubique miimtissime spi» 
ralitcr striati; anfr. ultimus infra medium loiige crassius striatiiSj 
costas baud ad basim productas gereiis ; apcrtura pavva obliqua alba j 
labrum extra fortiter et late varicosuin; columella obliqua, leviter 
arcuata, callo teiiui iiidutaj canalis baud profundus sed distinctus. 
Long. 8.} mill., diam. 2^-, 

Hah, Sun Cliristoval, Solomon Islands. 

The shortly subulate form, the stoutish oblique ribs, tlio most 
minute spiral striation and the much coarser strim around the 
base of the last whorl, and the style of colouring are the chief 
cdiaracteristics of this species. 

68. Ceeithtum columna, Soioerhy, ‘ Genera of shells^ No. 42, f. 7 j 
Thesaurus Conch, ii. pi. 178. f. 56-58 ; Reeve, Conch. Icon, xv. f. 2, 
a, b. 

Hah. San Cliristoval, Solomon Islands {B7'azie'r) ; Philippine Islands 
{Cuming). 

69. C, ARMATiJM, Philippi, AhhikL u. Beschr, Conchylku, vol. iii. pLi. 
f, 9; Soioerhg, Iliesaurm, ii. pi. 179. f. 68 1 Reeve, Conch. Icon. xv. 
114, a, b. 

Hab.'Sm Cliristoval, Solomon Islands (Brazier); Philippine Islands 
(C'lmmg). 

70. C, PLANUM,' Philippi, Ahhild. tmtl Be.schreih. ConchyL iii, 
p. 19, pi, i. f. 18; Sowerhy, The.sanrtm Conch, ii. pi. 18 L f. II ! •! 18; 
Reeve, Conch. Jc, xv. f. 79.— Var,s=C. baltentum (PhMippil), Sowerhy, 
Ic.t.lKi, 1175 Reeve, I 7% (I fb. 

Bab. San Cbristoval, Solomon Islands (Brazier) ; Philippine iHlarids 
( Cufning). 

The chief clifferonce between tluB species and, the variety 
atum is, that it is ;rafcher smootlier, and rather more deeply piti^nl 
between the longitudinal costations. Both forms iiavo the bhude 
apex and the orange or brown base, laltealmi having a batid at 
the base of the upper whorls, which passes round the last one a 
little above the middle. This 'zone is not present in the typical 
planum ; but there are three specimens of a variety of ii in th,o 
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Mtiseiiin 'wliicli have it exactly similar to that of halteatwm. There 
is some doubt with regard to the identity of the shell described 
and figured by Philippi with that of Sowerby & Beeve. Philippi 
does not mention the dark apex, nor does he describe his shell 
as being coloured at the base. 

71 . Cerithium coronatum, Sowerby, Thesaurus Conch, ii. pi. 181. 
f. 118; Reene, Conch, Icon. xv. f. 48, a,h. 

Hah. San Christoval, Solomon Islands {Brazier) ; Philippine Islands, 
(^Cuming). 

72 . C. ROSTRATUM, Sowcrhy, Thesaurus Conch, ii. pi. 180. f. 104 ; 
Reeve, Conch. Icon. xv. f. 95, a, b, 

Hab. San Cliristoval, Solomon Islands (Brazier) ; Philippine Islands & 
Lord Hood's Island {Cimiing) ^ Sandwich Islands (Pease) 5 Red Sea 
(MacAndrew) . 

The Solomon-Islands specimen differs from the typo of this 
species ia the absence of the spiral lines between the ribs, wbicb 
are prominent and agree in tliis respect with some examples from 
the G'ldf of Suez, collected by and presented to the Miiseuni by 
the late Robert MacAndrew. 

73 . 0. RXJGosuM, Wood, Sowerby, Thesaurus Conch, ii, pb 183. f. 195, 
197 ; Reeve, Conch. Icon. xv. f. 45, a, b. 

Hab. Bonham Island, Marshall group (Brazier) ; Philippine Islands 
(Cuming) ; lied Sea. 

The shells from the Marshall Islands are dwarfs in comparison 
with the Philippine and lled~Sea specimens ; in all other respects 
they are identical. Leiigtli 12 mill., diam. 5. 

74 . C. NASsoiDES, Sowerby, Thesaurus Conch ii, pi. 183. f, 200,201 ; 
Reeve, Conch. Icon, xv. f. 83, a, b. 

Hab. San Cliristoval, Solomon Islands (Brazier) ; Sandwich Islands 
(Newco7nbe). 

Not only between the plications at the suture and on the labrum 
is this species painted ; for in specimens in fine condition nearly 
the whole surface is dotted minutely with^ brown. 

75. C. I. ACTEUM, Cog. Viv. pi. 7 . f. S; ' Sowerby » Thesaurus, 

ii. pi. 184. f. 213, 214 ; Reeve, Conch Icon. xv. f. 85, a, b. 

Hab. San Cliristoval, Solomon Islands (Brazier) ; Philippine Islands 
(Cimiing). 
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76. C. EGENUM, Gould, Proc, Boston Soe. Nat. Hist. voL iii. 1849; 
Atlas United^ States Explor. Eosped. (Wilkes), pi. x. f. 1/1; Otia, 
ConcIioL p. 62. 

Hab. San Cbristoval, Solomon Islands (Brazier) ; Wilson’s Island 
(Gould). 

The little shell wliieh I associate with this specieSy agrees very 
well with Gould’s tlescxnpiion, with the exception that the spiral, 
liratiou which is situated a little above the middle of the whorls, 
and is larger than the others, is decidedly nodulous; and that at 
the suture is also nodulous, the nodules of the latter being smaller 
than those of the former. The figure given by Gould is not good, 
as it does not show the little dark -brown spots which Cx^ist around 
the lower portion of the body- whorl. 

77* Vanikoro acuta, Ueclm, var. — Narica acuta, Re'clm, Mar/, de 
Zoologie, 1845, p. 60, pL 133. f. 1,2. 

Hab. San Chriatoval, Solomon Islands (Brazier) ; “Lord-Hood Lsland, 
Moluccas, and Cape Natal ” (Cwming). 

The single example from tlic Solomon Islands differs somewhat 
from the types of this species. The umbilicus is narrower, and 
the spiral sculpture rather coarser, and the striae moi'e deeply 
incised. 

78. Nbritina siderba, Gould, Proc, Boston Soe. Nat, Hist. 1847,, 

voi ii. ; Otia ConckoL p. 48; Reeve, Conch, Icon. ix. f. 171, — 

Neritina dispar, Pease, American Journ, Conehol. voL iii. p. 285, 
pL xxiv. f. 3. 

Hah. Sail Christoval, Solomon Islands (Brazier)-, Feejees (Goidd). 

The two specimens from San Christoval are very largo, measur- 
ing eleven iniilims. in length, and are mucli paler in colour than 
the typical form, The fine longitudiruii wavy linc^s (not meutioiuHl 
by Gould) are somewdiat distant ; the white triangular spots, which 
are shaded on the left with purple black, arc rather large ; and the 
last whorl is encircled near the middle with two indistinct hainlH 
of the same colour. Ifrom the series of this Bpocies in the 
Museum collection, it wmuld appear that the smaller the apcchneii 
the blacker it is and the white spots fewer. 

79. LioTiA ciDARis, Reeve. — Delphinula cidaiis, Reeve, Conch. Icon. 
1127. 

Hah. San Christoval, Solomon Islands (Brazier) ; Philippine IwiniKlH 
(Cuming). 

80. L. BiscoiDEA, Reeve. — Delphinula discoidca, Reeve, Conch. Icon. 
I f. 15, a,b. 

Hab. San Christoval; Philippine Islands (Cuming). 



i:nE soLOMOK islakds. 


557 


81. Liotia cRENATA^iTiewen—Delpluiiulacreiiata, Kiener, pi. 4. f. 8; 
Reeve, Conch. Icon. i. f, 19, 

Hab, San Christoval {Brazier)', Philippine Islands {Cuming). 

82. Adeorbis tenuilirata, sp. nov, PI. XXX. %. 18. 

Testa minuta, orbicularis, depressa, tenuis, umbilicata, fiavescens, iineis 
interruptis olivaceo-nigris et niaculis radiantibiis ejiisdexn eoloris infra 
suturam ornata, versus apicem purpurascens, et circa umbiliciim sordide 
alba; anfractus 4 convexi, rapide accrescentes, sutura subprofunda 
sejuncti, liris spiralibus tenuibus cincti, incrementi lineis oblique stri- 
ati ; apertura magna, subcircularis, ad basim recedens, albida lineis 
exterioribus variegata ; colnmella aliquanto expansa et reflexa ; peri- 
stoma interraptum, marginibus callo brevisssirao junctis, Alt. 2] mill.j; 
diam. max. 3, min. 2J, Operculum tenuissimum, pallide comeum, 
extra concavum. 

Uab, San Christoval, Solomon Islands. 

The spiral lirse which encircle the body -whorl around the middle, 
are stouter than the rest ; and those beneath are very fine indeed. 
As these lirations are rather close together and intorruptcdly of 
a dark olive-colour, the shell displays more of this tint than of 
the yellowish ground-colour. 

83. Trochus (Clanculus) bathyehaphe, sp.nov. Pi. XXX. %. 1 7. 

Testa clepresse conica, basi complanata, olivaeeo-vmdis, ad apicem viri- 

dis, granulis saturate fuscis ornata, sublate umbilicata ; anfractus 5| 
convexi, sutura anguste canaliculata sejuncti, liris granosis (in anfr. 
penult. 7 j siiprema longe maxima) ubique cincti ; anfr. ultimus ad 
])eripheriam rotunde angulatus, granulorum sericbus circiter 14 cinc- 
tus; umbilicus albus, lira alba granulifera cireumdatus, infcus lira 
simplici ornatiis ; apertura obliqua, piiicberrime margavitaeea, intus 
lirata ; labrum extcrius margiuc crenulato, ad basim fortiter liratum ; 
columella supcrne anfractui juncta, obliqua, inferne dentata, Alt. 
mill, diam. maxima 8^, min. 1\. 

Hah. San Christoval, Solomon Islands, 

Perhaps the nearest ally of this species is 01 atro^mrpurea of 
G-ould. Erom that species, however, it may easily be distinguished 
by its difference of colour, channelled suture, more rounded spire 
and the peculiarity of the umbilicus. The main colour of C7. 'ba-^ 
thjrliapJie is a very dark olive-green, the apex being bright green; 
the granules of the infrasutural series, which are considerably lar- 
ger than the rest, are dark brown at intervals, two or three together 
being of this colour, and those between them of the same hue as 
the shell. The granules on the base are subalternately reddish 
brown and greenish. 
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84. T. (Clanculus) atiiopurpureus, Troclius (Mono- 

donta) atro|)urj)iirt*us, Gould, Bosion ^oc, Nat. Hi$t. Proo. IB4!) ; 
OtkiConchol. p. 59; Atlas to fPllkes UuUeckStaies Explor. Exped. 
pi. xiii. f. 224, a~e. 

Hub. San Cliriistoval, Solomon Islands {Brazier) ; Tutniia, Navigators* 
Islands {Gould). 

The dentate margin of the umbilicus is very characteristic in 
this species ; it is white, and the large tooth on the upper side is 
very constant. The interstices between the series of granules arc 
generally of a darker colour than the giaxuiiles theniselves ; and 
soiiietiiiies the apex is of a rose-colour. 

85. Tiiocnus (Gibbula) supragranosus, sp. nov. VL XXX. iig. 15. 

Testa solidii, depresse globosa, anguste set! profutido pcrforatii, pallida, 

strigis latis radiautibus alicpiauto intcrriiptis fuscis vel rosaceo-fiiscis 
oraata; anfractus 5 couvcxiuseuli, sutiira profimdiuscula scjuiicti, 
iiris spiralibiis versus apicem granosis (in aiifr. penult. 4-5) ciiicti ; 
anfr. ultimua medio rotundatus infenie con vexiusc ulus, Iiris eii»citci* 
20, irregulariter praesertim prope medium in paribus, oniatus, panlu- 
ium poiielabrum macula magna fusca vel roaeo-fusca notatus; apertura 
parva, circidaris, intus argentco-margaritacea, prope marginem labri 
alba, et (in exemplis adultis), tenuitcr iirata; labrum crassum mar- 
gine acuto ; columella arcuata, superne levissime reflexa. Alt. 5 
mill, diam. maxima 5, minima 4^-. 

Hab^ San Ohristoval, Solomon Islands. 

One of the chief peciiliaritics of this species is that tlje spiral 
liras on the last whorl near the middle run in pairs. The lirations 
on the spire become granuloiis as the apex is approaclicd. The 
brown or pinkish-brown stripes which How downwards from the 
suture are iutcrni])ted somewhat by the transverao sulci, and 
thus appear as oblong dots on tlie lirau On the back of tlic 
bodj-wlu>rl, not &r irom the labrum, is a large brown or piukisli- 
browii stain. 

86. T, (OANTioitrnus) Euttonxi, sp. nov. Pl.XXX. fig. 2(b 

Testa breviter 'coiiica, obtccte perforata, cicmlco-nigra v(d purpuriHJ- 

nigra, ad apicem detritum albida; anfractus 6-6, convexiusculi, 
striis spiralibus circitcr 7-B merementique liucis .scul]>ti ; anfr. ulti- 
mus ad peripboriam obtuse auguktiis, infcriui convcxiuKculus, iu 
regione umbilical! levissime impressus ; ajicrtura subcircuhui-q\ia- 
drata, intus irideseeus, tenuitcr sulcata; labrum intus paiilulum 
incrassatmn, albescens, anguste nigro limbatum ; columella pariim 
arcuata, iuerassata, perforationcm tegens. Alt. I4'|f milk, diam. 
10|, Exempli minoris alt. 9 mill, diam. 7* 

Hab. New Zealand. 
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Care must "be taken not to confound this species with, one or 
two others wkicli are found from the same locality. 0, tenebrosus^ 
described by A. Adams in the Proc. ZooL 8oc. 1851, p. 170, is a 
narrower and more coarsely sulcated species than the present ; 
and a second species (at present undescribed) is closely allied ; 
it "s umbilicated more broadly, spirally sulcated, and not so dark 
ill colour, being of a pale purplish tint with the spiral lir^B be- 
tween the sulcatioiis of a darker tint. Neither Canthiridus 
tenehrosuSj A. Adams, nor C. ritfozona (also from New Zealand, 
and of the same author) appear iu Hutton’s Catalogue of the 
Marine Molliisca of that country, probably owing to their being 
piiblislied without localities. I feel much pleasure in dedicating 
this species to the author of the above very useful Catalogue. 

87. Trochus (Euchelus) alvkolatus, a. Adams. — Monodonta 
alveolata, A. Ad. Proc. Zool. Soc. 1851, p. 1/6, 

Hab. San Christoval {Brazier); Philippine Islands (Ctmvnr/). 

This is a very pretty species, and of the following dimensions 
— length, 12 inilliuis., diam. 9. The spiral granular line are 
six on the penultimate, and about twelve on the last whorL The 
whorls are seven in number, somewhat convex, and divided by a 
deeply but narrowly channelled suture. They have no longi- 
tiiclinai lirse between the three upper series of transverse nodules 
(which is not stated in Adams’s very loose description), but are 
only obliquely striated in tliis region. Only the lower half of 
the wlmrls has a cancellated aspect. The longitudinal brown 
markings are broadest at the suture, and not interrupted by the 
transverse sulci on the upper part of the wdiorls ; but beneath 
they appear on the granose liratxohs in small spots. 

88. Stomatia angulata, A. Adams, Proc. Zool. 8oc\ 1850, p, 34 ; 
Sowerbi/'s Thesaurus Conchjl. ii. pi. 1 75. f. 57 ; Reeve, Conch. Icon. 
vol. xix. 

Mab. San Christoval, Solomon Islands (Brazier); Philippine Ishimk 
(Cuming). 

As might be supposed from Mr. Adamshs description, this 
species is not uniformly “ green.” It is generally of a grey- or 
sage-green ; and on the lower half of the body- whorl there are 
some narrow radiating undulating pale stripes. The specimen 
from the Solomon Islands is of a luteous colour above, and 
tinged with greenish ash beneath, with tlie slender pale stripes, 
and everywhere it is most minutely dotted with black upon the 
spiral li rations. 
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89 » Stomatella halkotoidea, Sowerhijy A . Adams m Sotoerh/s 
Thesaurus Conchjl ii. p. 837»pl. 154. f. 10, II. 

Irlab. San Christoval, Solomon Islands (Brazier) ; Philippine Islands 
(Cuming). 

The shell sent by Mr. Brazier is of a iuiifor,m olLvo-greeii, and 
dirty white in tlie umbilical region, and dotted witli 'white 'upon 
the spiral lira). These are subequi distant and very line ; and be- 
tween them the sliell is very finely spirally striated. 

90. Emarginula VARiEGATA, A. Adams, Proc. Zooh Soc. 1851, 
p. 84; Sowerbg^ Thesaurus Conchy Uorunij iii. pL 245. f. 9, 10; 
Reeve, ConchoL Icon. vol. xix, 

Bab. San Christoval, Solomon Islands (Brazier) ; Philippine Islands 
(Oiwiiug); Australia (Sowerby). 

The specioB iw described by Adams as “ albida, rufo-fusco vario 
gata,” and by Sowerby as “ alba gi’iseo variega.ta and the figure 
ill the ‘ Thesaurus ’ represents it as white, variegated with pinkish 
purple, with darker spots on the ribs. The latter coloration 
agrees best with certain specimens in the Museum ; and others 
are almost entirely of an obscure purplish tint, with scarcely any 
white markings. The apecimena from the Solomon Islands are 
dirty wdiite, with most of the radiating ridges of a blacddsh 
colour, and very finely granose. 

91. TeLLINA CHRISTO VALl.S, sp. IlOV. Pi. XXX. %. 22. 

Testa mqnilateralis, ixKjuivalvis, rotimde siihtriangularis, alicpuiiito tumida, 
alba, macula rufeseente magna suhfeviangulari versus umboues pi(‘ta, 
polita, concentricc tenuiter striata; margo dorsalis utrinqne vahle 
declivis, efc paidiilum arcuatus, veritralis arcuatissiums, posticc levis- 
sime sinuatus. Long, 7a mill., lat. 9, crass, 4^. 

Hah, San Christoval, Solomon Islands. 

There is a mnglo specimen of this little Bpeeics in the (him in- 
gian collection from tTpolu, which is a trillo larger 'than ihe 
above dimensions, but agreeing in all other rcwpcHjls with fJmt. 
from San CliristavaL The reddish spot, which is somewhat, 
triangular' in form, and stains 'the valves towardB the umhoneH, i« 
also seen within thorn. The shining surface is slighi;ly prismai-ic 
ill certain liglits. 

92. Theagia Angasiana, sp. nov. PI. XXX. hg. 23. 

Testa alba, tenuis, inicquivalvis, ovato-oblonga, posticc angustata ct 
rotimde tnincata, mcdiocritei* inaiquilateraUs, c*onceiitnce tcmiiter 
striata, obscure et minutissiiae granosa ; margo dorsalis aiitice 
arcuatus, postice dcclivitcr rectiuseulus, ventralis anticc ar<matu», 
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postiee reetiiisculus ; ktus aiiticum rotundatiim, ktum. Lat, 23 
mill., long, 14, crass. 6| 

Ilah, Sow-and-Pigs Reef, Port Jacltson. 

The granulation of the surface is so mimitc as scarcely to be 
noticeable with the aid of a simple lens ; and consequently the 
values appear to be but concentrically striated. The posterior 
end of this species is narrower than the anterior^^ whilst in 
Jacheoniana it is broader. 

Thracia Jacksoniana, sp. nov, PL XXX. %. 24. 

Testa alba, ovato-obloaga, postice biangiilata, rotuiide truncata, antice 
aliqiianto angustata et rotundata, subasqnivalvis, panliilum inaaqui- 
lateralis, concentrice leviter plicata, ubique minute granose striata ; 
margo dorsalis utrinque valde declivis ieviter convexiusculus, ventralis 
pariim arciiatus j vaivse intiis tenuiter radiatim striatEC ; impressio 
pallii lata, baud maxime profunda. Lat. 21 mill., long. 12i, crass. 8. 

Hub. Sow-and~Pigs Reef, Port Jackson. 

This species is almost equilateral, but a trifle longer anteriorly. 
The surface of the yalves is irregularly and rather distantly con- 
centrically plicated, and also most minutely granoselj striated in 
the same direction. Down the posterior portion of the valves 
from the umbo to the obtuse angle at the eonjinietion of the 
lateral and ventral margins there radiates a slightly raised 
elevation or keel ; and a second one is observed near the dorsal 
slope. 

94, Cardita bimaculata, Deshayes, Proa. Zool. Soe, 1852, p. 102, 
pL xvii, f. 4, 5, 

Hah, Tasmania (Brazier) ; New Zealand (Deshayes), 

The shells from Tasmania are white beneath the dirty brown 
epidermis, and spotted irregularly with red upon the granose 
ribs. Resides the two brown spots on the muscular sears in 
each valve, there are two elongate marks of the same colour, one 
on each side of the umbo, in the region of the Iiiniile and dorsal 
ligameni 

95. Carmum (Fraoum) mundum, Reeves Conchologia Iconioa, ii. 
f. 125. 

Arrowsmith' Island, Marshall' Group (Brazier) ; Lord HoocFs 
Island (Cuming), 

The specimens of this beautiful species from Arrowsmith 
Island have a few sanguineous spots on the angles ' of the valves, 
and are also stained with the same colotir between the lovely im- 

LIOT. JOUBN.— ZOOLOey, TOii. XIT. 40 ' 
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bricateci rib.s on tlie posterior alope. Tlie gromid^colotir of these 
shells is yellow ; and they are dotted with opafpie white. 

EXPLANATION OF PLATE XXX. 


Fig. 1, himilosa. 

2. iV*. 

.‘k Fu.<hs ‘hnhrkviffffi, 

4. A^usm. IfarrufiL 
f). A% mkTltrata. 

Ck lieimdoma ( — —?) mJomovi- 

emis, 

7. Clatlmi'dla -mmaaduta, 

8. Ticchekt if)f/lol>otia. 

1). (Jdimihdh CaroItHffi. 

10. MUrn ( 'lurricula) riifofilosa. 
i 1 . Cyikam intet'afrmii^, 

12. Mifra {Turricuta), xixv, 

Jic'y'llna. 

13. miUmata, 


Fig. 14. Vmnia .wlmnmmim, 

15 . Tmdufs (fdfMk) 

dNpruc/rmm/rti. 
ir>. Bniz'li'i'L 

17 . Troditm {(Jlamudiik) 

hathi/rliaphe. 

18, Adeorhk ienuiUrata, 
lU. limoina fcrdmyhhs, 

20. TraeJms {Canfharklnd) 

UuffoiiiL 

21. LUfonna ‘mekmanne, 

22. Tt'Ulna tdirbfnimliK 

23. Thraeia Avrptdana. 

24. T, Jaclmniwnu. 

25. Mmtfa 2 njtpui% vai\ 


On the Iiitrodaetion of Trent and Tench into Iiulhi. 

By Beanois I) ax, Esq., Surgeon-Major, E.L.S. 

[Bead April 0, 1870.] 

Dpiiiho- the last few years tliroe attempts have been made to in- 
troduce European fish into the rivers and tanks on the ISTeilglierry 
Hills in the Presidency of Madras. It may now be assumed 'that 
at any rate the Trout levencmis) and the Tench {Tmof %mh 

gam) have bred there, and may j>rovc an eventual success. 

The first trial was made by Mr. Thennas, of the Madras Civil 
Service, who took out a few hundred trout-ova in tlu) ^EIpoi.C in 
Prom various causes they died prior to reaclu'ng India. 

In 1806 I mad© the second attempt. The eggs' wore obtained 
forme by 'Mr/l%nk'3ueMand,,';and were fin an ©xcellonfc state 
, when packed. ^ This process was performed by rayseif, as I liad 
previously been instructed by Mr. Tout ; and mx small l)o,xes of 
ova' were placed, Eobruary 2nd, in the ice-room of the P. & O. 
steamer ' Mongolia ’ at 'Southampton. On March 12'th, they were 
landed at' Madras. On tho 14ih they reached th© G'overiunciit 
Gardens at Ootacamund, where the Superintendent, Mr. M’lvor, 
had prepared a very suitable house for their reception. ' Through 
it flowed, a stream of clear water. Things went on, pretty well for, 
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a few days ; but on April 1st a great mortality occurred amongst 
tlie ova^ and by tlic lOtlx tlie majority were dead. 

Fearing tlie waters of tlie bills were too wai^m for tbe eventual 
success of European fisli, 1 obtained leave to introduce suitable 
species from tlic low country, wliicli was done with considerable 
trouble. 

Mr. M!d;vor was greatly interested in these experiments ; and 
subsequently, when proceeding to Europe, he determined to try and 
introduce Trout in another way. Distrusting the ova, he pro- 
posed to bring them over in tlie form of young hsh ; and it must 
bo remembered that in those days, as vessels could not go through 
the Suez Gaiial, the fish would have to be landed at Alexandria 
and conveyed in the crowded and inferior railway carriages across 
Egypt to Suez, He informed me that every one considered failure 
to bo iiiovitable 5 but ho adhered to his ovrii views, and I am glad 
to add that his enterprise^ intelligence, and patience have been 
rewarded by success. 

Ho first had young fish captured and placed in a receptacle 
through which water ran ; the stream was diminished by degrees 
and finally cut off, and thus the trout became accustomed to con- 
finement. On board ship the water was constantly oxygenated by 
being poured from a height, or passed through the rose of a 
watering-pot or large syringe ; and some of the Trout, Tench, and 
other Carp reached Ootacamund in safety. 

I regret that I have no account of this interesting experi- 
ment to offer, ospeeially as I believe it has been published; but 
if I ever had a copy, it has been mislaid. 

“Whilst 'Oh the' Heilgherry hills for a short' time in 1873, 'I ob- 
tained several specimens of Tench {Tima vulgark^ Cuvier) from 
different localities around Ootacamund; they were doubtless 
bred from, those' Mr. MTvor took out to the hills. I did' not, 
see any Trout ; and although Mr. MTvor promised to send me 
some from the Koondah streams, he was unable to do so. 

“Ho doubt,’’ observed Mr. MTvor, (Feb. 5th, 1873), “all our 
fish are 'breeding rapidly, with' the exception of the Trout; and 
the waters of the Hills will 'soon be alive with them. The 
Trout also have produced young ; and we caught some, but not 
nearly in the number of the other kinds. They, however, seem to 
be doing well in the Pyjeara and Macoorty streams, although I have 
not been able to catch any of them there. They should do well 
in the Koondalis' and west side of the Hills. The great quan- 
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tity of mud washed in iieavj rains from the cultivated h-uid on 
the east side of the Hills will, I fear, render the streams unfit 
for Trout. We caught several Tench weighing about Ijl pound, 
.and Eiicld*^' still heavier.’’ 

Mr, H, S. Thomas, of the Madras Civil Service, wrote to me 
(Jan. Sth, 1876) saying he was despatching a Neilglierry Trout. 

It was sent fey Mr. M'lvor in spirit to Mr. Ballard, by wliom it 
was imiiiediatoly forwa,rded to me, and overtook me at Ooonoor, 
just as I was going down tlie Grha.t. I took a hurried look for 
the adipose fin, wrapped him in muslin, and replaced him again 
in the spirit. The red spots were then bright; a week later 
they had almost disappeared, I mention this to show that he 
was clearly fresh wlien he came to me, and to draw your atten- 
tion to the spots being rcf?, — this lattoi* point, because Mr. M'lvor 
told me that, wiili one solitary exception, the Trout he put into 
the rivers were all Loch-Lovon Trout ; in Loch Levon, accord- 
ing to Mr. C. Pennell, the Trout have not fed spots. Still the 
s|)ots may have been due to their having been bred in a river, not 
a lake, for a series of years. 

The specimen weighed, out of spirit, Ij- ounce. Length, from 
nose to bifurcation of tail, 6 inches, to end of tail inches. 

Balmo lbvenensis, Walker, Yarrell — Loch-Lcveu Trout, Richard- 
mi . — Salmo ejxjcifcr, Parnell. 

1). 13; A. 11 ; L, L 120; L. tr. 26/30. 

Length of head 4 J, of caudal ()| ; height of body hi the total length. 
E^es, diameter of length of head, 1 diameter from end of snout, and 
1|' apart. The width of the head equals its length beliind the eyes ; 
its height equals its length, (Excluding the stiout. Tliirtecii rows of 
scales between the lateral line and the base of tlic adipose dor.sal fm. 

Tins Mi having been well described, it m uB<dcss to enter fully 
on that subject. Eespecting its colour, it show^s tw^(d.vo short, 
vertical, light bars along the middle of tlio side, or tlio linger- 
maiks of a young fish. , The spots alluded to arc now black, 
wdiilst Mr, Thomas observes that they were originally red. This 
is probably due to the fish having been bred in a clear moon- 
taiii-streaiii ; for the Loch-Leven Trout arc said to have no red 
spots. The colour of the water and the boO. through which 
streams flow exercise great influence on the colours of fishes ; but 
the result in this instance is moat interesting, 

* I think these were Gold Carp. . The single specimen I saw, was Cmmius 
mircitm. 
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Whether Trout will permanently succeed in Ilindoostan, has 
has yet to be ascertained. IN'oneof the Salmonid^B have been dis- 
covered south of the Hindoo Koosh, whence Griffith brought 
specimens. 

I may here mention that, having received the collection of 
fish made by the late Dr. Stoliczka in the recent expedition to 
Farkand, I do not find a single specimen of Salmonidm contained 
therein ; one Siluroid, and the rest Cyprinidas, comprise the 
whole. 


On some of the Dishes of the Deccan. 

By Feancis Day, Surgeon-Major, F.L.S. 

[Bead April 6, 1876.] 

IlAViNa received from Dr. A. F. Dobsoti, of the Madras Medical 
Service, about 170 fishes collected from the Kistna and its tribu- 
taries near the Nizaiifis station of Hingolie, in the Deccan, as well 
as a few others from a tank near Beilary, I have thought it 
might be worth while to offer a few remarks under the above 
heading. 

It is now nearly forty years since Colonel Sykes’s paper* on 
“ the Fishes of the Dukhun ” appeared in the * Transactions of 
the Zoological Society,’ in which the author alluded to forty- 
six species, remarking that no less than forty-two were new to 
science. 

Dr. Bleeker, in his paper “ Beng. en Hind.,” gives a list of these 
fishes, and places them in the genera to which he then considered 
they belonged, Jerdon (M. J. L. Ss Sc.) also remarked on a few, 
expressing Ms regret that Valenciennes, in the grand ^ Histoirc 
Haturelle dos Poissons,’ had omitted all reference to CoL Sykes's 
paper- 

Dr. Giinther, in the ^ Catalogue of Fishes in the British Mu- 
seum,’ thus disposes of Sykes’s forty-twm ne^v species : — six new, 
eleven previously known, tiventy doubtful or omitted, five the 
genus doubtful. 

The only record which I have yet discovered at the India Ofilee 
respecting Sykes’s collection is the following note of presentation s 
July 15th, 1831. Fish, insects, and reptiles in spirit 117 
also drawings of fish tw^enty-nine ” which being one more than 

^ Paper read Nov. 27, 1868. 
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were piiblisliedj is probably due to the Qijipmms mtMa liaviiig been 
omitted. No notice of the gift of skins offish can be discovered 
That they may have existed appears probable from the following 
passage in liis paper under tlie liead of Oijprimm mikta Both 
Mr. lliippell and Mr. Yarrell, who have done me the favour to 
look over my fishes, express their belief that the present fish is 
only a monstrosity of C> (p. 355). 

The next officer who examined some of the fishes of these parts 
was Br. Wyllie (see Proc. ZooL Soc. 1840, p. 34), who was struck 
with tlie accessory branchial sacs of the Saccolranehus singio^ 
wdiicli he considered wmre perhaps intended for reservoirs of 
water to enable the animal during its migrations from tank to 
tank to maintain the gills in a constantly moist condition. They 
may also perhaps serve, in ordinary circumstances, as an extension 
of the respiratory surface ; and the numerous blood-vessels that 
arc seen in their coats would tend to give a probability to such a 
conjecture. ...... They are of loose cellular texture, of a whitish 

grey colour, speckled with numerous minute black points ; they 
are traversed from one extremity to the other by a blood-vessel 
of considerable size, into wffiich numerous small branches open at 
right angles.” 

I believe Dr. Wyllie to have been correct in the last part of his 
observation, that this sac or sacs (which extend backwards from 
the gill-cavity, amongst the mnscies on either side of the neural 
spines) are receptacles for air, that air is taken in by a con- 
stricted orifice existing between the superior and the next 
hranchia, and that the single blood-vessel is employed in return- 
ing arterial blood to the general circulation, it having been oxyge- 
nated in the air-sac*. It appears to pass to tlio lowest branchial 
arch ; but I must leave th is subject for a future ])ap(?r. Irres |)ect i ve 
of this air-sac, an air-vessel or air-bladder enclosed in l)ono exists, 
and is connected by a tube with the pharynx, as is usual in the 
I^hgsostO'Mi, 

Since then OoL Ifiayfair has received some s'j)ecimo:rm from 
Poona, which have been deposited in the British Miiseinn. 
Personally I have collected in the Ivistna and its affluents at 
Kurnool, Bezw^ada, and Masiilipatam, also in the Godavery from 
Eajahinundy to its inoutli. I have also obtained a few species 
from the Nerbiidda at Jubbiilporc,from the tanks at Hurclah, and 
had a collection made for me at Poonali and in its vicinity. 

Those fwhos taljo in and blow out globulci? of ah\ 
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L Ambassis BAKaA== Chanda ranga, H. B,; C. lala (young), H. B. ; 
Ambassis Barlovi, S'^kes, Bleeker, Jerdon ; A. alta, C. V , ; Chanda 
(Ambassis) riiconins, M'^Clelland, 

SjkeSj as can Tbe seen on his original drawing, referred this fish 
to Hamilton. Buchanan’s species, 

2. Gobius giuris. Ham, Buch, 

This species may be thus subdivided t — (1) G. gmris^ H. B., 
Bieeker,— G, C. Y. ; G, s^ectahilis,0:unt\ie,T, (2) G.Icora« 

mottaJh, Euasellj—G. loom, C. V. (3) G. hdlee-Jcokah, Bussell,— 
G. hurpali, Sykes ; G. MimelUi, 0, Y. ; G. platgcepkalus, Peters, 
Ooloowag, Tamil ; Ooslcva denta, Tekigu ; Halloo seeJedah^ 
Hind.” 

3. Ophiocephalus marulius. Ham. Buck. 

This is not Sykes’s fish, of which, however, I have specimens 
from the Alaiabar coast and Canara. The 0. mar aims appears to 
invariably possess an ocellus on the base of the caudal fin, which 
is absent in the second species. 

4. O. LEUCOPUNCTATUS, Spkes^ Bkeher^^O. grandinosus, C, F. 

The original drawing of Yalencienne’s species was brought from 

China ; and the further remark occurs, la retrouvde dans le 
Maissour,” whence Bussumier brought a fine specimen. Sir 
John Eicliardson (Icli. China, p. 252) observes o,t Cuvier <& Yalen- 
cieimes’ species, described from a painting executed in China 
whereas it is most distinctly stated that the description was drawn 
up from Bussumier’s specimen, nob from the drawing. Br. 
G-untlier locates the species, “ Fresh waters of Oliina ; river 
Maissour.” 

Hot long since I visited the unrivalled and beautifully kept 
ichthyological collection in the Jardin des Plantes at Paris, 
which is freely opened to those who wish to study its treasures, 
Br. Sauvage was good enough to show me the type specimen of 
O. gmndkwsmj C.Y., labelled as having been obtained inMalahar 
by Bussumier. The Maissour is probably the Maisur or Mysore 
country, from which some of tbe rivers on the western coast of 
India were believed to have their origin. I also saw in the fine 
collection at Berlin a specimen received from the Paris Museum 
with the locality given as Malabar. The Aladras Museum has 
also received it from the Coromandel coast ; and it is probably the 
Ophioeephalm termed sowarah by Bussell (Fish. Yiz. pi. 163). Of 
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coarae, because it is found in India, such is no reason against its 
also being in Cldna, as seen in O, gaeliiia^ II, B. 

5. Ophiogephalus gaciiua, B . am . Buck . 

One of the speeiniens is tinged with orange. When in Assam 
I obtained some of these fishes from near Goalpara, where the 
O. mrantiaeus, H. B., came from. All were more or less spotted 
and marked wntli yellow about the head. I have received this 
widely distihbiited species from Major Miles, w'-ho captured it in 
the river Kej, near Gwadur, in Beloochistau. It is also found in 
Afghanistan. 

6. Mastacembelus aematus, Ldeep . 

Is the same as Sykes’s species, I obtained the 
li. B., at Jubbiilpore, and also as high up the Brahmapootra in 
Assam as Debrooghur. The variations which this spined eel 
undergo are very remarkable : the hn-rays are usually B. 25-'26/ 
30-40, A. 3/31-38 ; in Upper Assam I found the fin-rays D. 2G/42, 

A. 3/46, and a few vertical bands on the body. In Burmah the 
banded Af. zehrmusj Blyth, appears to supersede it ; still it iw 
worthy of inquiry whether such is not only a local form : it 1ms 

B. 28-29/50-52, A. 3/51-56. There are twenty rows of scales 
between the lateral line and the commencement of the soft dorsal 
fin instead of eighteen, as seen in the J£ pancalm, 'fo iilustnito 
how widely the number of fin-rays differs in fish of this genus, I 
liave received a J£ tmicolor from the Berlin Museum with B. 
33/94, A. 3/98, the formula usually given being B. 33-34/80-84, 
A. 3/75-Sl. In the M, armatus the variations in the iiuraber of 
the fiu-rajs are likewise considerable. It is termed a.t Hingolie 
“ Aral, Tamil ; Panpura, Telugu ; Baum, Hindostanee ; If dm, 
Alaliratta.” 

J.AIaciionks AOE = PimeIodus aor, il* .B. ; Flatystoioa scerjgluila, 
S'l/ken ; Bagrus seefiglmla, Bke/eer Jerdon^ 

lim'lee kelletiee, Tam. ; Waldce, Hind.’’ 

8. M. CAVASius = Pimclo(lus cavasiua, Ham, Buck.-, Pimelocliiis .semi- 
gtee, Sykes ; Bagrus secngtee. Bleaker . 

Topa kellettee, Tam. ; Ohinmli jeUah, Tel. ; Chota hderna, 
Hinci” 

9, Rita KUTUKNEE^Phractocephalits kutunice., Sykes-, Pimclodus ? 
kuturaee, Bleeker ; Bagrus kuturuee, Jerdon . 

This species of has no posterior proloiigciiion of iis air- 
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vesscL Ilathoo heMettee^ Turn. ; Code jellahy Tel. ; Btirah 
iumee, Hind.” 

10. Rita GOGRA=5plu‘actocephalus gogra, ; Fimelodus? gogra, 
Bleeker j ? Arius pavimentatus, VaL * j Pangasia ? gogi‘a, Jerdon ; 
Gogrius Sykesii, Day. 

I liave taken this fish in the Kistna at Kurnool, and also re- 
ceived it from Poona. 

11. PsEUBBOTROPius GOONGWAREE = Hypoplitlialmus gooDgwarec, 
Sykes I Bagras exodon, VaL ; B. goongwaree, Bleeker 8f Jerdon. 

Although this species is not in Dr. Dobson’s collection, I have 
obtained it in the Deccan. 

12. Ps. TAAKREE = Hypoplithalmus taakree, Sykes ] Bagms taakree, 
Bleeker <5* Jerdon j Pseudeutropius longimauus, Gunther. 

IS. Callichrous BiMACULATUs=Silurus bimaculatus, Bloch. 

This may be ScJdlbe paho, Sykes^^Walla^^o paho, Bleeker; 
Sihirus paho, Jerdon. The C. bimaculatns is the common Deccan 
form, but it has rarely above 66 anal rays ; whilst Sykes states A. 
68-70, and may refer to Q. chechra^ Ham. Buck., also found in the 
Deccan. Cliowdllmj, Tam. ; Tedwali^ Tel. ; Poptah, Hind. ; Goom^ 
gUlah^ Mahr.” 

14. Wall AGO attu = Silurus athu, B/. j Schilbe boalis, ; Wah 
lago Russellii, Bleeker ; Silurus boalis, Jerdon. 

Wdllai/^ Tam. ; Walpoo, Tel, ; Podom, Hind,” 

1 5. SiLUNDiA Sykesii, n. s. ?=? Ageneiosus Childrem, Sykes^ Bleeker, 
Jerdon, 

B. xii., D. i/0, P. V, 6, A. C. 17. 

Length of head 5|;, of caudal 4f ; height of body 5| ia the total lengtii. 
Eyes with a narrow, free, adipose lid, diameter 3J in length of head, 
1 diameter from end of snout and 1^ apart. Anterior nostril on front 
edge of snout, the posterior oval and patent, move in the mesial line 
of the head. Lower jaw slightly the longer, curved upwards in the 
middle; snout rather broad. Barbels — the maxillary ones extend 
nearly, or quite, to the base of the pectoral fin ; the mandibular ones 
are thin and as long as the diameter of the eye. Teeth cardiforni in 
the jaws; in a crescentic band on the palate, dorsal spine 

weak, rugose anteriorly, finely serrated posteriorly, and as long as the 

* Valenciennes does not mention the dark fins so well marked in this species ; 
but as his spocimcii was upwards of a foot long, it cannot foe the yoimg of Bme- 
lodm rita, H. B. 
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liead excliidini^ the snout ; pectoral spine stronger, as long as the 
head behind the angle of the mouth, and reaching to above the ven- 
tral; ventral arises behind the vertical from the posterior dorsal 
rays, and reaches the anal ; caudal lobed, the lower lobe somewliat 
the longer. Jir-vessel transverse, not enclosed in hone. Colours— 
bluish superiorly, becoming white beneath, the fins stained externally 
with grey. Two specimens up to 6}j inches in Icngtln 

I have one from Kmmool nearly 9 inches long. 

Sykes states that this fisli is termed Furree (Mahr.) and Bilhm 
in the Deccan, that it is loitlmd cirri, and also that the first bony 
ray is serrated on the anterior edge,” such being also sliown in 
the figure. This last observation leads me to belteve that he de- 
scribed from the drawing, tvhich seems to have maxillary barbels 
indistinctly marked. 

The long maxiliaxy barbels of tliis species at once serve to dis- 
tinguish it from the S. gangetlGa '^\ C. V. 

I am unable to admit that the existence of mandibular barbels 
in this species is a valid reason for instituting anew genus for its 
reception : — Sihmdla Sj/kesli has long maxillary and also mandi- 
bular barbels ; cjmigetica, maxillary but no mandibular barbels. 
If these SilundicG are considered gonerically distinct, so must the He- 
mipimelodus itclikcea, Sykes, from the genus in which I have placed 
it, as it possCkSSCs eight instead of six barbels. Likewise another 
Deccan fish, Ffemaclieilus Ecemrdi, Day, whicli has eight instead 
of the normal six barbels, would require a genus to itself. This 
opens too wide a quesLon to enter upon in tins ])lace ; but if the 
foregoing views arc correct, it folknvs that the gmm Lepdocefha- 
Ucdithjjs, Bleelxer (divided from QoUtk on accontit of its having ciglit 
instead of six barbels), must be snpju'osscd. In Barb its it is gene- 
rally admitted that those with four, two, or without barb cLs, belong 
to one genus. I have also found two s[)ecies of liohiee with barlieis, 
a genus considered to be without any. 


^ 15 «. SuajNDiA f.iAm»K'PteA, u. b. 

B. xii,, D, }li\ l\ V. A..,V Ct lO. 

Length of heud hf, of caudal 0; luMgld, of body 5] iu the tobil ieugtli. 
ISj/es — diameter 4J in lcngl.h of head, If diameter from cud of srioui., and 
apart. Width of head eqtwvlB its length, exoluding the wnout, whilst, its heiglii 
is rather less. A pair of maxillary barbels a!)oul ns long a,s the eye, no mandi- 
bular ones. spine as, long as the head, excluding the suuu! , alnK>Ht- 

suiooth anteriorly, serrated posteriorly. This species so cl<ise.ly resembles llie 
other two, that a further description appears utmecessfiry. 

BabiM, The rivers of Bengal and Burma, It alt.ainB a large size. 
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If). Hemipimelodus iTCHKEEA=sPliract(>ceplialus it€lil<eea, Sykes ] 
Bagrus itclikcca, Bleeker', Pimelodus itchkeea, 5 Macrones 

itclikeca* Gunther, 

D. I/O, P. V. (), A. 17. 

Length of head 5, of pectoral 5 ; height of body 6 in the total length. 
Myes — diameter -J of length of head, 1 diameter from end of snout, 
and also apart. Snout overhanging the mouth, upper jaw the longer. 
Upper surface of head rugose. Occipital process four times as long 
as wide at its base ; the lateral occipital process curves rather out- 
wards and downwards. Humeral process pointed and as long as the 
head, excluding the snout. The superior longitudinal groove extends 
to the base of the occipital process. Barbels eight, the maxillary pair 
longer than the head. Teeth villiform in both jaws, none on the 
palate. Fins — dorsal spine smooth, its length equal to the distance 
between the anterior nostril and the posterior end of the head; pee- 
toral spine serrated internally ; ventrals commence behind the vertical 
from the last dorsal ray; caudal deeply forked. Air-vessel in two 
lobes, rather large, and visible on the sides of the shoulder below the 
skin. Colours — yellowish-bronze, becoming silvery on the abdomen ; 
three dark blotches over the head, and four more over the back, 
descending as low as the lateral line ; a black edging to the caudal, 
and a black blotch on either lobe; a dark mark on the dorsal fin. 

This species and JI. cenia, H. B., are very similar; but the 
itchTcem has eight instead of six barbels, whilst its air-vessel is 
only partially surrounded by bone. 

I have specimens from Poonah; but it is not included amongst 
Hr. Hobson’s fisb. 

17 . Bagarius Yareeelit =5 = Pimelodus bagarius, H. B, ; Bagrus Yar- 
rcliii, Sykes, Bleeker) Bagarius Buchanani, Bleeker; Pimelodus Yai*- 
reliii, Jerdon, 

18. Glyptosteenum lonah=: B agrus ionah, Sykes ; B. Iona, Bieeker ; 
Pimelodus Ionah, Jerdon ; Glyptosternum dekkanense, Gmitker, 

Itorah mutiaJi, Tol.” 

L9. Belone cancila = Esox caneila, H, B. ; Bclone Grab, Sykes, 
Bieeker, 4’" Jerdon. 

This species I have obtained in the Heecan. 

20, Discognathus LAMTA^=Cyprmus lamta, If. B. ; Chondrostomus 
mullya, Sykes, Bieeker. 

This is by no means a rare hsh in tbe Heecan ; Hr. Hobson 
has sent seven specimens ; . I have taken it m numbers from the 
Kistna. Bykes’s figui'e gives a far better idea of this fish than 
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does liis description. The transverse process on the upper lip^ 
which he mentions, is better seen in specimens from the neigh-" 
boiirliood of hilly districts tkan in those conlined to the plains. 
Ghondrostoma loatkmah, Sykes, is stated to belong to Hamilton 
Bacliaiian’s Garra division of the genus Gijprmus ; but tlie fig lire 
does not give one that impression. It may possibly be intended, 
for the young of D. Icmita. 

21 . Catla Buchanani, C. F.j= Cj'prinus catla, H. B . ; Cypriinis abra- 
mioides, Sy Ices ^ Jer don ; Leucisens abramioides, Bleeker. 

This fish is by no means uncommon in the Kistua, where it at- 
tains a considerable size Sjdtes remarks that its flesh is firm, 
sweet, and agreeable, that the fish is highly esteemed, and appeared 
to him to be the most valuable of the carps of India; M’Cleljaiid, 
that there is no species of more importance tlian this in an eco- 
nomic point of view, and wonders why it has been so long over- 
looked by our epicures ; and he observed that it extends to Upper 
Assam. I found it in Burma, and •when last in Paris saw a beau- 
tiful large stufied specimen Irom Siam. 

22. Labeo FiMBRiATus, Blochj=Y iivicoYvhinm bobree, ; Leu- 
ciscus? bobree, Bleeker. 

There arc six specimens of this widely spread species. 

23. L. EOHiTA = Cypmius rohita, H. B, 

24. L. P 0 TAiL=?Cypmius \)oUiil, Sykes^ Jerdou^, Lcuciscus potail, 
BkeJcer, 

D. 3/10, F. 17, V. A. 2/fi, C. 19, L. 1. 40, L. tr. 8/11. 

Length of head 6, of caudal 4 ; height of body 31 iij the total length. 
Eyes — diameter »J of length of head, 3 diameteris ft'om the end of 
snout. Dorsal profile much elevated, the abdominal nearly Imrizontal ; 
snout overhanging the mouth, which is inferior and lues u slight 
lateral lobe ; lower labial fold distinct. Fine pores on the upper sur- 
face of the head, snout, and along tine cheeks, being most developed 
on the snout. A pair of maxillary barbels of medium length, Fins-^ 
dorsal comraenees midway between the snout and the posterior e.x* 
tremity of the base of the anal fm, its upper edge wmeavc, tlie height 
of the fin two thirds of that of the body ; ])eetorai nearly as long as tlie 
head, its length equalling that of the vciitriil; nnalmueli highest ante- 

^ III * Katurc/ December 0, 1875, is a note from Mr. Mitclioll, slsowing the 
rapidity with which this fish grows. Having had a tank dug near Calcutta 
(65x58 feet and 13 deep), he placed in it some fry from | to 1 inch in hmgtii 
(this occjiirred in May); after four months it was netted, one of the largest 
weighed ,14 oa., and was 11 inches long ; the othej-s- were only I or 2 oz. lighter. 
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riorly ; caudal deeply forked, the upper lobe the longer. Lateral iine^ 
64 rows between it and the base of the ventral. Colour s—greyhh, 
each scale with a red lunule ; fins stained grey along their edges, and 
dorsal also along its centre, 

I have a specimen 10 inches long from Pooriah, 

25. L.boggutsss Chondrostonaa boggut, Bleeker} Tylognatliiis 

striolatiis, Gunther. 

One specimen. I have also obtained it from Poonali, Jubbnlr 
pore, and other places, 

26. L. NTDivTA = Cyprinus mikta, Sykes, Jerdon^, Carassius auratus? 
(ui on st rosity ) , Bleeher. 

This species I have already described (J. A. S. of Bengal, 1872, 
p. 319), when I showed that it was not the Oar assms auratus, but 
a true Laheo. I)r. Dobson has sent one small specimen from the 
Kistna. I obtained some larger ones from Poonah through the 
assistance of Col. Everard. The <7. auratus is only found in the 
domesticated form in India and Burma ; but Br. Anderson 
brought back a number from the first expedition to Yunnan, all of 
a dull green colour. 

27. CiKRHiNA KAWRUS = Cliondrostoma kawrus, Sykes, Bleeker, 
Jerdon. 

D. 3/9-10, P. 19, V. 9, A. 2/5, C. 19, L. 1. 36-38, L. tr. 6*4/7. 

Length of head 6, of caudal 4f ; height of body 5 in the total length. 
Lyes — diameter SJ-Bf in length of head, diameter from end of 
snont, and l-|-2 apart. Dorsal and anal profiles equally curved and 
low. The width of the head equals its length without the snout, 
whilst its height is slightly more. Upper jaw the longer ; lips not 
fringed, a tubercle above the symphysis of the lower Jaw. A few 
pores on snoxit, or else absent. Barbels absent, or a rudimentary 
maxillary one. Fins — dorsal commences midway between the snout 
and the posterior end of the base of the anal fin, it is nearly as high 
as the body 5 pectoral almost as long as the head; ventral commen- 
cing on a vertical line below the hind branched ray of the dorsal fin, 
it reaches rather above halfway to the vent ; anal does not reach the 
caudal when laid back; caudal deeply lobed. Scales, 14 or 16 rows 
before the dorsal fin ; 44 rows between the lateral line and the base 
of the ventral fin. Lateral line with a very slight curve. Colours— 
silvery, with some dark spots near the shoulder ; dorsal and caudal 
fins edged with grey ; pectoral, ventral, and anal reddish. 

Sykes’s figure, if intended for this species (which appears to be 
otherwise nndescribed and common in the Deccan), shows the eye 
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too small He observes on its having no lateral line, but c|iialifieB 
this assertion by saying “lateral line very rare, and, when oeciir- 
riiig, obscure.” 

28. C. FULUNCfEn=s? Chon drosto mil fuliingce, Si/kea, Blceker, 

Tin's species 1 have received fram Pooiiah, and described in the 
Moiirnal of the Asiatic Society of Bengal, 1872, p. :121. 

29. Mo LA SANDKHOL = LcuciscAis saiidkliol, Sifkes, IHeeker, Jerdou ; 
Leuciseiis hareagula, Cuv. Val. 

This iish, of tlio genus ThymiicMhys^ Blcckcr, is found in both the 
Kistiia and Godavory rivers almost to their terminations. I have 
not taken it in Burma. 

30. M. Buciianani, or Cyprmiis mola, 11 , B, 

Is found tbroughout the Hecan, and may be identical with, 
Zeihdseus cJiUul, Sykes, Bleeker, Jordon; but if so,tlic number of 
fin-rays lias been given incorrectly. 

31. Bakbus sarana, = khudree, pt,, Syke,^, Bkekerj Jerdon. 

32. B. (barbodes) Dobson i, sp. nov. 

I). 4/9, A. 8, L. 1. 32, L. tr. 51/51 

Length of iiead 6, of caudal 41, height of body 3w iu the total length. 
Byes — diameter 3 Jin length of head, nearly one diameter from end of 
snout, and IJ apart. Dorsal profde rather elevated; snout a little 
obtuse. Tiie greatest width of the head equals its length behind the 
middle of the eye. Mouth horseshoe-shaped, tlie lower labial fold 
interrupted in the middle. Upjier jaw overlaps the lower ; the maxilla 
reaches to below the front edge of the eye. Barbels thin ; the muxii- 
Iniy ones as long as the eye; the rostral ones somewhat shorter. 
Fi/nv—dorsal commences midway between the snout and tlie base of 
tile caudal, its lust undivided ray articulated and J as high as the body ; 
pectoral nearly as long as the head, not miehing the ventral, which 
latter extends J of the way to the base of the anal ; anal does not 
quite reach the base of the caudal, which latter is deeply forktuL 
Scales, 21 rows between the lateral line and tlie base of the ventral 
fin. Lateral line complete, Coifo'Mr.Sf— bluish above, lighter beloiv ; 
tlie fins edged with grey. 

Sykes has B. Ichtdree, composed, I believe, of two species— one 
witli blood-stained fins ’’ {B, Bcemm), and bis variety with “ the 
fms tipped with bluish instead of red ” (or the fish now described). 
Both species exist in this collection; but Sykes observes of the 
undivided dorsal rays, ^‘the whole four compact’^ or imsemitecl, 
which would be correct for B, Bohoni, but not ■ for B, samm 
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wliilst tlic remaiiider of iiia description agrees with tins latter 
si}eeies. B, sarmm is termed TeL j MMoo, Hind. ; 

Wadk% Mahr/^ 

3 S , Barbus tor^ H. B. miissulab, pt. Syl^es, Bleeher, Jerdon. 

Sykes’vS specimen of tliis fisli in the British Museum has heeii 
referred by Dr. Gunther to B. tor; but he gives B. kJmdree^ Sykes^ 
as a synonym, but not B. mtmtilah, Sykes. However, in P. Z, 8. 
1872, p. 877, Br. Giintlier further observes, '^Although not the 
true names (if any) were attached to the bottles when they were 
transfeiTed to the Museum, the name of Colonel Sykes was written 
on tlie labels ; and I still believe the specimens to be typical.’’ 

jE?. kJmdree, however, is a species which, Sykes observes, only 
attains to 1| foot in length. He also states having seen the B. Qmis- 
sulaJi, 3 feet 4 inches in length, and weighing nearly 42 lb., and 
that the papdlm on the cheeks are not constant. The B. tor 
appears to be found all through the Deccan. There are nine spe- 
cimens in this collection ; tliey are named “ Banu candee, Tam. ; 
Telia ^ptwha, Tel. ; Bufeed Idliowl, Hind. ; Blmd gall, Mahr,’* 

34, B. icoLUS, %te,s=Capoeta kolus, BleeTcer; B. Ouentlieri, Bay. 

There are ten specimens of this iish in the collection ; it appears 

to extend its range to the mouth of the Kistna river. Oh alia 

candee, Tam.; Binedoo, Tel.; Hind. ; AwroQl,M.vdivB 

35. B. STIGMA, K, B. 

30. B. TICTO, H. JB., = Rohtee ticto, Sykes ; Systomus ticto^ Bleeker, 
Jerdon. 

37* B* cosuATis, H. i?.,=Rohtee pangut, Sykes; Systomus pangiit, 
Bleeker. 

I have taken this species at Hurda and in Bombay, but only 
up to 3 inches in length. Sykes observes his fish attains to 5 
inches. 

38* Easbora baniconxus, H. B, 

39. Aspiuoparia morar, JTam. Bueh.^^LQiickcm morar, Sykes,, 
Bleeker. 

40. Rohtee alprediana, Cuv. et Vah 

41. R. Vigors!!, 3yte, = Systomus Vigorsii, Blkr.; Abmmis Vigoysii, 
Jerdon ; Osteobrama rapax> Gunther. 
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Five specimens. This fish is taken as low as the moiitli of tlie 
Ivistiia. 

42. R. Ogilbii, S'yK'C.s', “Systomus Ogilbii, Blkr.; Abmmis Ogilbii, 
Jerdon. 

I have tills species from tlie Kistna. 

43. Barilius COOSA, H. B . 

44. I)anio osteographus, McClelland, 

There arc two specimens of this fish in the collection ; they arc 
of the variety which has the maxillary barbels deficient. I ha,ve 
seen similar ones from Scebsagor, presented to the Calcutta 
Museum by S. E. Peal, Esq. In thivS genus but little stress can 
be laid on the existence or absence of barbels. 

45. Chela bacaila, Earn, teckanec, Sykes \ Leueiseus 

teekanee, J3//cr, j Perilampiis tcckanec, Jerdon. 

Thirteen specimens in the collection. 

46. C, PiiULO, II, ? C. Oweni, Sykes; LeuciseiLs Oweiti, Blkr, ; 
Pelccus Oweni, Jerd. 

Several specimens. I have also taken it in the Kistna. 

‘^7. C. CLUPEOiDES, BA,=:?C. halookce, Sykes; Leutiscus balookee, 
Bihr. ; Feleciis balookce, Jerdon, 

This species is found in the Bcccan. 

48. CoBiTis GUNTEA, IL B., = C. maja, Sykes^ Sleeker, Jerdon, 

This species is found ihrongbout the Deccan. 

49. Nemacheilus IliTPPELLi = Cobitis liuppelli, Sykes, Sleeker, 
Jerdon, 

I have received what I beliovo to bo ibis species from Poo- 
nah (see J. A. H, of .Bengal, 1872, pt. 2, p- 184). 

50. N. BOTiA=:Cobitis botia, H. B, 

One specimen, having the proorbital projection well devoloped 

51. Notopteeus kafieat, .Bo^m.,=!Mystusbiulgee, Sykes; Ntitopte- 
Ttts bontiatms (C. F.), Sleeker, ' 

Of this there are seven specimens in the eolleetion. c^Qhofa 
wallmj^ Tam. j CUmppul mutehe^ Hind. ; Ohmharee, Mahr.’' 

52. Anguilla bengalensis, Gray ^ IIafdwkke ,^ k , ElpbiBstoiiei, 
Sykes, Sleeker, Jerdon, 

This species I have taken in the Deccan. ^ 
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It now remains to ‘briefiv enumerate sucli species of Svtes as 
liavc not yet been alluded to* 

53. CoELA JO'RAH, >S''y/(;e.s%=:Lciiciscus joi-a, Bleeker, Jerdon. 

D. 10, A, IL 

This is 'perhaps Chela gora^ II. B, 

51. G. ALKOOTEE, = Leuciscus alkootee, Bleeker, Jerdon. 

A^ppears to be a young fish, and is one wliicli I am unable to 
recognize. 

55. Nem’ACHBI L us MOUEH = Cobitis moreh, Sgkes, Bleeker, Jerdon. 

B. 1% A. 7. 

I have not as yet obtained a Loach from the Deccan that cor- 
responds to this description. 

The following sixteen species'^ I consider were unknown when 
8ykes described them : — OpMoeeplialm leucopii/nctatas, ku- 

tur?iee, M. gogra, Pseicdeutropius goongioaree, '^'P, taahree, 
melodiis itGlilceea, GIgpfoste?mwn lonah, Laheo 2}otail, L. hoggtif. 
L* niMa, Girrhma kawrm, C. fuhmgee, Mola sandhhol, 

Icohuy JRoMee Tigorsii, Ogilbil, 

Irrespective of the foregoing is the question wdietlier the Sihm- 
dia I have described as new may not be Sykes’s species ; I have 
therefore named it after him. 

Before concluding this paper, I wish to draw the especial at- 
tention of pisciculturists in this countiy to one of the species I 
have mentioned — Barhus tor, or the Mahseer of India. This fish 
is w'ell known not only for the sport it affords the angler, but also 
for the excellence of the flavour of its flesh. It attains to a size 
equalling, or even surpassing, that of the Salmon, but, unlike the 
latter fish, never enters salt water. It deposits its ova, wdiich are 
small, as fiir as it can force its way up hill-streams, and conse- 
queTitly would not run the risks to which Salmon are exposed 
when entering fresh water or returning to the sea. 

The Mahseer is a Barbel as easy to convey from pilace to place 
as the Chinese Gold Carp ; hut it can only be ' ascertained by 
actual experiment whether it will thrive in this country. It is 
found in most of the Wge rivers of India and Sind, attaining its 
greatest size when living in those which have aipiiie sources. 

I may mention that in an ichthyological point of view the Indian 
rivers may be divided into those of the plains as distinguished 
from such as have their origin in the hills. The hill-rivers con- 
sist (1) of those which have alpine sources, and (2) those which 
do not possess them. The Mahseer evidently thrives best in those 

* Tlie six, with an asterisb before them are those which are x*eeogiiized in the 
B.M. Catalogue as unnamed previous to Sykes’s paper. 
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streams which have alpine sources. jN’o doubt fine fish of this 
species are captured in the Nerbudda, Kistna, Godaverj, and 
other rivers of the plains; but the largest supply exists in tlie 
Ganges and J uniiui, or those deseeiiding from the Iii,fnalay{.i>s. The 
rivers wliich have their origin in the Himalayas have, exclusive of 
springs, two great sources of re[)lenis]iment : — first (during the 
hot mouths), from the melting of the ice and snow near their 
sources ; secondly, by the rains which during the monsoon-time 
assist in and increase this melting. 

The breeding- season is during the inooiiHoon-months, when the 
rains occasion sudden floods in the hill-streams, at whicli period 
their suhsidence is often as rapid as their rise ; consequently 
fishes ascending to breed have to complete tlmt operation as 
quietly as practicable, or a sudden subsidenco of the river may cut 
off their retimi to the plains. Wlnithcr due to some deieterioiis 
action of snow-water, or more probably to the force of these snow'- 
fed currents, Indian Carps, as a rule, do not deposit their ova in 
the main stream, but in the side aflluents. Having effected 
this, tlic parent fish rapidly descends to fclio main river, and 
that of course before the appearance of the fry. I'he young 
fish arc rarely liatched out in sufficient time to be able to de- 
scend to tlici rivei‘s of the plains, and are eoiisequeiitly detained 
until tl:ie next floods, wdien they are stronger and more able to 
avoid their persecutors than they would be if they entered the 
main stream immediatel}'' they were liatched. Their growth is 
at first slow, probably from xvaut of sufficient nourishment ; but 
on the return of the rains they rapidly increase ixi size, and then 
descend to tlie main rivers. 


lieraarliH on tlu^ [ji-sects of KergucJeids j'^aiul 
By II. N. Mf>SKLEy, M.A,, Naturalist to HVM'.jS. Challenger,’ 

The iriHccts wo found at Kerguelen wore two apiierous flicB, 
one as large as a house-fly, the other almost as big as a blow-fly, 
an apterous gn,at (Chtlex) and a wingt^d gnat, a sum! i apterous (or 
j-ather very short-winged) moth, tw'o or three hcQ,i\m {Ckmmlio 
and Bi'afhjlmiddi)^ and three or four spiders and a 

The moth I found crawling upon the beds of the little Jmieus, 
The gnats are to be found about the dead seaweed Ac. on the sea- 
shore. The larger fly nestles at the baso'of the leaves of Prm^lm, 

* This cowimunication is an extract from a letter addroswed to Dr. Hooker, 
chiefly ooncoiming the Hants of Kergxielon, and already published by the iSociety 
in their Journal, Botany, No. 82, vol. xv. p. 53, Its zoological hearings, 
however, may there be lost sight of; hence its present reproduction.-— Ed. 
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and lays its eggs in the fluid which is caught iliercn I never 
found it elsewliere ; but there it is extraordinarily abuiidantj and 
every cabbage yie’i.ded ten or a dozen specimens. The fly creeps 
in a slowj lazy manner. 1 am very sorry I did not observe whether 
it climbs to tlie inflorescence in simsbiny wmather ; perhaps this 
may be the case. Tins is an instance of one of those neglected 
opportunities ” to which you refer (in the ' Plora Antarctica ’) as 
so galling in the retrospect. Even at Heard [i^ong] Island I 
found the same apterous fly nestling on Fringlea in abundance. 
Perhaps the two forms have some relation of mutual benefit.” 


Note on Arctomys dichrous. By John Anderson, M.D., F.L.S., &r« 
[Read May 4, 1S76.] 

(Plate XXXI.) 

In a preliminary notice on some new Asiatic Mammals and (flielonia, 
pnblished by me last ycai"*-, I very briefly referred to a few specimens of 
Marmot obtained, in the mountainous comifcry to the north of Kabul, and 
which appeared to me t<> offer peculiarities entitling* them to specific distinc- 
tion. Since then my attention has been called to a paper by Mr. Blan- 
ford t on the Marmots of the Himalayan range. I am iriducful, therefore, 
to lay before the Linncan Sodety some additional memoranda on my spe- 
cies Arctomys dichrous, and place at the disposal of the Council a figure 
illustrating the animal in question. 

Mr. Bhinford {L c.) gives a succinct epitome of the history of the 
nomenclature and synonymy of the Himalayan and Tibetan Marmots, and 
expounds and criticises all the published data concerning the supposed 
species from the above regions. A study of skins and skulls in the Indian 
Museum, Calcutta, and some comparisons of other material incline him 
10 consider that there are four species, possibly a fifth (with that mentioned 
by m 3 ^self}. Those best characterized he gives as under-mentioned, and he 
suggests my A. dichrous as probably the form indicated by Burns and 
CiriMth, while /i. rohmtns, M.-Edw,, he sinks in A. Mmalaymiiis, Hodg. 

Sect. I. Short- tailed Marmots, having the tail less than one third the 
length of the head and hod}^ 1. A- kimalayanus, Hodgson. 

Sect. II. Marmots with tails one third or more than one third the length 
of the head and bod 3 % 2. A. kemackalmius, Hodgson. 3. A. caudaius^ 
Jaeqemont. ,4. A* aureus, Blanford. 

My intention here^ however, is not to discuss the conclusions arrived at 
by Mr. Blanford, but, in giving a more detailed description of il. dichrous, 
to enable comparison to be made betw^een it and his A. aureus. 

With regard to the size of the Kabul Marmot (A. dichrous), I had for- 
merly incidentally mentioned the body as being 1/ inches, and tail 6| inches 
long. These were measurements taken roughly in a straight line. I now, 
in the subjoined tabular form adapted from Mr. Blanford’s paper, give 
more exact data, in inches and decimals, from the specimen in the British 
Museum, a.iid corresponding to those of A. aureus given by him {1. c. p. 123). 

^ Ann. «& Mag. Nat. Hist. 1875, (ser. 4) vol. xvi. p. 282. 

t “ On the Species of Marmot inhabiting the Himalaya, Tibet, and the adjoin- 
ing Regions/* by W. T. Blanford, F.R.S., F.Z.S. (Jonrn. Aaiat. Soc.Beng. 1875,' 
pt, 2, no. 3, vol, xliv. pp. 113-127). 
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As fur as ouis eim make out from the above, it would seem tliat tlie two 
species iu (piostiou bear considerable resemblance to each other in size, Tliis 
is equally manifested in the dimensions of the skull as shown below. Mr, 
Bkiiford (/. c, j). 18-1) lias ranged together a series of cranial tneasureTneiits 
iiii paitsof a metre) of several species; and taking his points to start from, 
the relative sizCvS of tlie sknllw of the animals from Yarkand {uid Kabul ai‘e 
below scon at a glance. The greatest difference appesirs in tiie width at 
tiic Kvgomatie andms ; but injury to tho.se of A. rUchroifs readers the dia- 
meter a doubtful one. The <iimeuaions are in millrnctres. 


1 

1 . ■ . 

1 

A, dhhi'um, , ,/l. nitrem. 

I-eugtti froJu occipital |>hmc to anteriur eml of nasal. ... 
Brwiw.itli acruMs •widest part ol Kjayomatic arches ..... . . 
„ ,, btjhind inistorbital proccs-iOB. i 

fjOUi'<‘l'.h nf oiiKnl honOM . . 

<10 ' i , &4 

m 1 37 

3;j h8 

n ' i if> 

15 . ' JG 

20 ! 20 

45 . CG 

li2 j 36 

BresuUU of nasal lames behiiul 

,5 ,, in IVmit 

Length of row of tipper uiohirs 

,, lower Jaw from augh; to alveolar margin .... 

Height of lower jaw at coroiioid process 


Oirenmstanees have caused iny comparisons with the Marmot skull® in 
the British J^iuseiim to be meagre j and moot points suggested by Mr. 
Blanford I .shall not here enter into. The skull marked /I. bobae (/I. yi- 
ijuniMU Brandt, from K am tschatka) agrees in most respects noth that' of 
J. dickrouSf hut is considerably larger, tlie mandibular angle of the former, 
however, being more produemi and stronger than in the latter. Of two 
other skulk, alKSo labelled A. hobaQ (Vsa/i. himakiywis, llodg.), one ap- 
pears young, the otiicr fully adult. A. diahrmiH onurli resembles the 
younger specimen, but it differs from the more agcil om in its postpala- 
tines being narrower and dtjeper, in less cmargination , of the bone above 
the hinder angle of the lower jaw, and in the mandibular body being less 
arched. A skull marked d*' thi/Hiumia (Tibet, Hodgso'w) (? » J, imnucha'^ 
imm, i'lodg.) is evidently 'youngs inasmuch as the processes and oeei|')ito« 
parietal crests are uinievoloped.^' with 'Other signs of immaturity. Its post-* 
palatine region is eom'pamtively shallow and "wide, and the 'posteri'Dr free 
border of the mandible is rcdatividy stmighter than that t)f A. dickrous. 

In m.y former notice I'ikweribeti the colour of the skin of A* diakrous, 
W'lncfh, as the trivial luirne implies, is of two shades “-a rusty yellow above, 
md a dark, rich brown on all the underparts, tail imduded. The hair, 
.'■moreover, is long and remarkably harsh in ieisiurSf although there i« an 
' under-fur, so to speak, which is shorter, weaker, and dark-coiourod,' 
ft , still' appears that there is good ground'for :thc specific distinction 
'Of 'although the ,■ of .Blanford / agrees in sevend 

TOspects. ' "Whether the 'anmal incidentally re'fsrr^d to. by Br. Giiftifeh 
haviugdueen obtained at ’am' altitude pf feet hi, Afghan istam, but 

heretdfora^umdescnbedj'is identical with vay Ad diGhrom,^ as Mr. Blan'fbrd 
seems incHued to believe, ;'is:' a ' matteY still 'suh Judie&, ' On my' .return to 
Ualcmtta, I hope to be able to elucidate certain of' the. doubtful' points 
raked '''but rcqidring further 'ihtfestigatio^^ 
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Ccriibium armatum, Plulij)^n , . 564' 

— coluuma, Bow 554 

— eorouatium, Bow 555 

— — cgmuin, Gould 556 

Indmnn, Kkncr . ... . 555 

— Hueolutuni, Wehh .... 522 
■*-“ — nusBoidl^H, Bow. . . . . , . 5rs5 
- — ’ plmmin, Anion . ... . 55'lf 
- — - rosii’idiainr, B(yw. .... 555 

. rugosum, Wood «... 555 

-- — ■ viiigataun, Bnirf. .... 522 

vulgatuni, 'Lam. .... 522 

Ccuthorhynchinsu 97 

Chau’oeanipa elpenor ..... , 342 

Ixnvisii, Butt, . ... . 34-2 

Cbaridea, Lalman ...... 41$ 

alonxo, Bulk 415 

arrogana, (Enoliroriua) Walk. 415 

belk', (Gkucopis) Guer.^^O. 

hsematodes, Bohd. . . . , , 4.16 
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Gbariilca iHvuhiora, Oroie. . . . -1.1,7 
is, U'tdk. , * . -Mil 

fiiHiuosn, .y1/<v^<.7/v’5v . . . >;l!l7 

. — IL“s%'k. . , , . 416 
lulgidn, J:L-St‘k. ..... <M{> 
glorioHii, (KticliWHiiia) IFM, 417 
luciiial.okit'S, Bomi. . . . 416 
— — ' hunuiiJi, Mid/'. ..... 4,16 

— iinogcria, JhiM. ..... 4-15 

— ' JMa/L 417 

— — luieans, Jl.-Seli . ..... 41,6 

— — Hciiiiiliaus,(Km4iroiiiiti) Mn/l. 416 

■— — vS|)l(M:ulitla;, i/'.“#SVi/^. 4X5 

siibiuacuia, (Kuclu*oiiiia) 

Wal'L 415 

Ciinridcina^ A. (>. Biitloron . . 408 

Chola aikr)(>1-co, S///ces 577 

- — bacnila, Jiam. B'lwK . . . 570 

c!lu|'>eoi(loH, Mloch .... 570 

— — jorali, ^SV/,te 577 

• pliula, Ihmi, Biwh. . . ,576 
Cb(4onia ......... 484 

j anal, ‘pouclics of 435 

cioiuuil bladdcra of . . . . 4-34 
— cliagi’aiii illuBtraibig cloacal 
bladders luid peritoneal canids 

of ... 444 

peritoneal canals of ^ . . . 437 
ChcloniaiiB. Bones, simiiitades.of 175 
— — , Ayian charaote,rs of . . . 179 

, Ghunieloon cliaractera of . 183 

Crocodilian cbaracters of . 181 

, Lacortian ol,iara,cliers of . . 183 

— Mammalian cfhni’actiTB of . 175 
' — — , Bhy»dK)(Xfj)littliuncliuractcrtS 

of . ’ . . 183 

— * — Sorpmit-cbaraeierB of . . . 184 
OJiitra indiea, eiponmcad on peri- 

toxu^al cmials of 4'41 

Cldoropsinus, Ikdl. ..... 409 

— laneeolatus, Mnil. .... 409 

Choi in 111 90 

Chriotyphus, Xhm. . ♦ , , . 19 
— 'ttcromialis, Mam:. .... 19 
Cbi'ostOBoirm (part-.), M'Tdm. . . 390 
Chrysosiola,.//.vSh/n » I’Beudosplicx 400 
Cirrlnna- fulnngeo (*SV//re.v) . . , 574 

» .... 573 

Ckdocoryno floccosa ■ » . . , , . 256 
p<;lagiea, Alim, . » . . , 255 
CMoeoryxiidffi . . . . 255 

Class'! heal, ion of Animal Kingdon:x, 
by ikof. Huxley ..... 199 

ClathureUa imm aculata, Mdg, Smith 639 
Cioacal bladdcn^s m Chelonia, Br. 

J. Anderson on ...... 4-34 

^ . — .. absent in curtain 
genera ... L , 430 


j Bagti 

Colxbokl, Dr. 1\ Mjameer, on i.!u) 
large Hunjiui I'iuke (BiHionta, 
ci’Jissum, MnAi.) ...... 285 

(lobitis guntea, Ihun, Ihudi. . . 576 
tVrlentui'niii dclintid ..... 209 

Cnmochroriiia, JlUhik (SynioniiH) , 351 
Culumbella . . . . \ . 5£0 

cjirolrmn, AV^. SmUk , . . h-jd. 

— rnfsti(?a, B'Orh, ..... 520 

Oouchifia'a, *lapax!o.so and Atlantic 103 
ConophoruK, Sakou, . • . . 55 

Conus grandis, Sotverhi/ .... 524 

guinaicoH ....... 521 

magus, IJmi. . , . . , 535 

inonachus, Zhm 536 

pro,mctbeus, Mrur/. .... 521f 

smmensis 524 

vayssetianus, Cromi , . . SSf? 

Copuenti, if.-6W/..==Macroc!ioniG . 400 
OoiTcbia™ Pionia 400 

Correniatiira, Bulk ..... 403 
dirysogast.ra, (Ghuu^opis) 

Merh/ ......... 403 

Coryniorphidm ....... 256 

OosnioBoma, Jllihn. . , . . . 386 
— - admotum (Laanoclmris ad- 
mota, IL^Seh) 387 

augc, (Bpliinx) L BSS 

oei'itrale, (Gla’iieojus) UWX:. , 387 

— — chulcosliota,./l?r//. Ksillaueopis 
(PmciloBonui) ph(?ros, Yar., Walk 387 

cingulatinn, Jkdk .... 380 

j coccineum, IkdL .... 388 

confini! (Ltemocbai’is eonOnis, 

J/.-^SVA.) =: Glaucopis lumota, 

Walk ■ 387 

olcgans, Mull 386 

onibescens, Midk .... 389 

festiyum, (G'lauco|)is) JFalk 387 

~ — gaudons, (Pmcilosoina) IFalk 387 

hanga, (Lannoebaris) lirSek 388 

impar, (Olmi(.a,>pi8) Walk . 389 

— — oniphali!, linhi' 388 

> panopos,' (Lannooharis) ,/£* 

Sek . ' . . 386 

pberes, (Bphinx) Cmni., « 

lainnocbaris jnctallcscens, 

irm . 387 

“ — - pyrrhostetlms, Sulk , . , 388 
r" restrictium, Muil , , . ■ , 389 

— tdophus, (Cdaueopis) TF %ik . . 388 
teumruB, (Ckucopia) Walk. . 389 

— tyi'rhene, (IS achromia) Mkbn, 387 
Oossoninto ........ 99 

Cratoplastis, Felder ..... 430 

crassa, (Autoiixolls) IFalk. . 430 

diluta, Felder ..... 430 

OrcatonotuS; HrSeh. (restricted) , 419 
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INDEX. 


Pago I 


Oi’catoiiotuy iijcorius, i/'.-ib'c?//. = 
Automolis rotlucta, JP'^aJ/c* . . '.IlD 

Crciiolla faba, Mffrr .1 (,)Ji 

Crocodile boney, BiiiuliiudcK of . . 155 
CrocodiloB, Avian chas'actorH of . 100 
"j Cliamcloon charaeicrH of . . lO-f 

— j Clwlonian characi,(*ry of . , I7i5 
— — *3 Laccrtian chara(i.ici‘6 of . . 1(58 

, Maninialian cliaraetcrs of . 155 

— , Ophidian clnmudiers of . . IV-I 
- — Eliyiichocophalian cliaracicry 

of 171 

— , ITroddaii characters of . . 17d 
— , Pcritioneal canals of . . . 4Jlt) 
Crustacean |')arasitcs on Medtisjo . 550 
Crypfcorhyncludes vrais, Zffc, . . 03 

Cry})torliynchi!iffi 91 

Otenophora, their development . 208 
Ctenucha, JOV% ...... 429 

bombyeina,, (Glancopis) 

429 

inoriiata, (Automolis) JV(rM\ 429 

— latmllaua, JS-rty .... 429 
*“* — rubroseapnsj (Gkucopis) 3fe- 
nMfih, A pistosia ? inultifaria, 

^ WalL. 429 

C4cnuohiinixi 429 

CubicorhyiHjliuSj Lae 21 

— «« cichiodcs . 18 

Btorilis 19 

Oiilex, Kerguelen’s Land . . . 478 

Ouora amboinensis 45)6 

Curculio, Kerguelen’s Laud, AIosc- 

ley on . . ^ _ 578 

Ourculionidte, K. P. Pascoc’s con- 


tributions towai’ds a knowledge 
of the. l^art; iy. (pis. 1-I-) . , 1 

— . Kxplmiation of pla-ios . . 77 
— Systemal^ic Hat of apecies 

and thoir habitat^ 79 

Cuvier’s olaBsiheatiou .Tnorplu>l 0 - 
gical, roiuarkn by Prof. Huxley, . 200 
ranuniiB on ponioixoal canals 
of t.orta,i 80 48B 

Oyamobolus bkxinotus 86 

duplioafcuB . ' . . » . * B7 
"--w^M,arci, Bok . , . . A . , ''43 

— - Bubsolkins, Base 36 

Cyanopcpla and Entomis, Feld.^^ 

Oharidm 4l7 

Cyanopepla euoyano . . . . • 417 

CyclemyB dentata 486 

j peritoneal canal of . . 441 

Cyclura venosa . '146 

Cydostotlius .1 37 

— — ^ lineolatus, Base. .... 38 

eolutiiSj Base ,38 

Cylichna alba, Brown , . . 107 


Cymbium rMbigiiiosuin, Naa, vu 


iucurva 

. . 523 

Oyiicthia, Pa, sc 

. » 60 

— — iutcmiptii, Pane. . . 

. . «i 

(.typrajji spureu, IJuu. . . 

, . 524 

— — lurida ...... 

. . 524 

Cythara ciipillaeca, Iteecc 

. . 53B 

cylluirclla, Lumk. . , 

. . 553S 

— inicrstruiia, 8 milk 

. . 538 

ndiculata, Ilcevc . , 

. , 538 

inxiliiicaia, JA/r/, 8milk 

. . 538 

zonata, Ilecve . . . 

. . 538 


Dunio oateographus, . .576 

Dullish unci Norwf'gian iiaiura” 
lists’ Idlers to Limneus, Notes 
on, by Prof. 8 chi<i(lte .... 19(5 
Darwin’s ‘ Origin of Bpccies,’ value 
of in Ohisai titration, hy Prof. 
Hiuxlcy . . . . / . . .200 
Davidson, Phomas. Note on a 

new specu 5 g of Japanese Bruchio- 

pofk • * ^ 109 

Day, l)r. P. Fishes of tlic Deccan 565 

. Introduction of Trout ami 

Tciioh into India ..... 562 
Deccan, Fishes of, by Dr. F. Day . 56«5 
Dcamidocuemis, MhescJiler . , . 397 

platylcnca, (Ghvueopls) Ukdl\ 5397 

Dcsinocyplms, Ailm. . , . . . 2(54 

Bnskii, Alim.. ..... 265 

Deutcroslomaia, division of, Hux- 
ley 211 

, divisions of, table .... 22 G 

Diagnoses of new genera and species 
of llydroidu, by Proi'. Allman . 251 

Dintliclos . , ’ 71 

inorio . 75 'S 

•- — nitidicoUis 72 

— — ruticollis, Base, . , » . . 72 

sannio 72 

- slrcnuuH 72 

ilieordylusj BML (fooinolio tiiercon) 87 
Dicrocceliuin Busldij IVeinkmd (a 
synonym) ........ 388 

Diuin, Walk , ... . . . 403 
— oagruB, (Sphinx) Cram, . . 402 
— mena, (Eunomia] Mulm. . . 402 
— sauoia, (Dlaucopis) Walk , 402 

subapicali8,(0iaucopiB)'lfktt. 402 

Diospage auratus 422 

— — rhebus, Oram ' . 4,23 

DipcBnee, Walh 425 

Dipsense lateralis, WalB, . . , 425 
Diptilon, JPriUwitz . , . . ^ gpg 

bivittatuin, (Cosmosoma) 

Walh ^ . h . ^ 3 P 0 

- — deieides, Briiiwiiz . . . , jgpg 
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Vagi: 

Diniilon ttilnuioiiophoruni, Pnti- i 

witz . , 

DiacognathiiH laini^n (/to;. Biivh,) 571 j 

Distowft BuHkii, Lanke^'i. (a Myn»»« j 

nym) 388 j 

{^mssrnsi, i)r. T. Sii. 

Cobbold on 285 

aillniib'B of , . . , 281 

J analoniieal d(!tail.4 of, 

iigurcfd .281) 

Bistribulaon of Mollusca in N. 

Pacific and N. Atlantic, remarks 

on 101 

Bkoplilobia, Bidl 3t>7 

(luadristrigata, (Pstauloinya) ' 

W^idk * . 39S j 

Boliniu galea, L. ..... . 510 j 

- — olearitirn, Lftm 518 

perdix, .Lam 519 

BydmViii, FMir . . . 392 

albivcnl.ris, (Qlaitcopts) U'''aU\ 393 
— Baksii, Bail 394, 

broinus, (8);)lfmx) Crum. . . 394- 

bur^i,, (Lmin collar is) . 302 

cliniaciuii, Bidl 304, 

correbioidea, Fddrr . , . 394, 

— ” (lowftlia, (Glaneopis) Walk . . 392 

onicrgci'tB, (ISuraia) tVulk, . 392 

-'oxinda, (CllaucopiB) JL-BeL:. 392 
liolena, (Qlaneoply) IL-Sdi-. . 392 

— - — I'lemilencn, Bull 393 

intcrsecta, (Eiirata) JFcdk. . 393 

leuectius, (Sphinx) Cram. . 393 

*— nmrgaripheni, BidL . . . 393 

niexicaim, (Gymnclia) iFalk. 392 

— ^ — minor, Bull, 395 

omafcnla, (Glaucojus) iFalh 392 

- picta, ((ilaucopia) JFalk, . 392 
— , gelva, (Glaucopis) IL-Seh. . 392 

^ toda, (Glaucopia) WalJi\ . . 392, 

tonthrcdoidcjs,, (llipa) Walk, , 393 
torrida, (OlaucopiH) JFalk. . 394 
— — vari|;)CB, (GlancopiB) JP'aik. . 393 
viilata, (PUda) 'Walk . . 302 

Bynarnane 14-6 

m'bra, 14.9 

varians, StMmff .... 150 
— ¥lridiB 149 

liyBauxes (ByntomiH) . . . .351 

Echata? ,A>00 

Echinodomata, recent inr<%stiga" 
tions on development of . . . 214 
Echonenra, Butt ....... 383 

Eohonenra angusta, Suit . . . 384 
—— oatastibina. Butt , , , . . 384 
intricata, (Euchromia) Walk. 383 
— tenuis, Butt . . ' , , ■ . , 384 




Edyvsua, /Vw, 33 

Kgionii, /*u.vc , « 51 

J^ur. 51 

ElasniorhintiH, Lae, ..... 66 

El;tt'to<‘onis, Brkiu 56 

ElyMiiiH, Wulk.y reH!:rit.4;od . . . 4.31 
consperBiiH, Walk . . . 431 
iMnnirginnla vurlegata. A. Adam,^ . 560 

.Kiupusa, Hahn. ' 423 

— — tybrirt, (Phalama) Cram. , , 424 

vitrea, (Phaiiena) Cram. . . 423 

l.'hnpyrcuma, IBihn 361 

liclniB, Fahr. 361 

— - pugione, Limi. 361 

Einyda dura, Buck. Hamit , . 51.4 

, cKagnun of plastron of, 

in embryo . 516 

Etnydidag genitalia of .... 435 
Eiiiya crasBieolli.s ...... 435 

cnropiea 435 

Hatnillonii, ('Xporhnent on • 440 

le vis (of London clay) . . 515 

— »- trijuga, peritoneal emu, da of . 438 

•, exp{,n’}ni.entrS on . . . 441 

'Enaliowauria, U. (L Seeley on * . 296 
Eudorn, Walk 367 

*"* — Smiley i, (OlmieopiB) Gmr. . 367 

— valcanus, (Euohromia) 'PFulk 307 

Endophistica 203 

ciliata ........ 203 

t;ablo of diviHions of, by Prof, 

Huxley 226 

Endytnia genninata ..... 43 
Engina monilifcm, Bmm F , , 542 

— — mairva, Emm 542 

zonata, Meem 542 

Enope, Walk ....... 367 

Entoroeoela . 213 

divisiona of (Table) , . . 226 

Entomocrania, an order 

containing Ainphioxiia alone 223 

Epan;5^clea, Bnll 425 

nnpori,iili8,(Euchro,m,ia) Walk, 420 
Epheniorida^, R. MTiachlan on 
Onkdgaster PVahJieBU , . . 139 
Epiewb, early dovedopniont of . . 216 
Epidcama, IWm, ...... 430 

- m'sula, (Pl'ialficna) Cmm . . .430 

Epifcox,i8 353 

.EremniniB 81 

Eripbia, Feld. ....... 414 

tractipennis, Bull 414 

— - — ustnkta, Feld. ..... 414 

Enrhminro ........ 86 

ErithacuB rnbeotila, vcjiBB of . . ' 534 
Erodisoino) 88 

Irruca, Walk ' . . . 377 

— — a.terriaia, (dymtmlia) FBdk . . 377 
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IKBEX. 


Page 

Erriiea coutj'acta, (LffitiiocliariH) 

fFalk. . . • 

Dcyrollii, (Laniiodiaris), If.- 

M. , . ^ ■ . . tW 

granadonsisj .Butl 

— hilaris, (.PocciloBoma) TFafk . . Ji7i> 
— — 'inaclulis, (Lieiuocham) IL- 

m : • / . ' 

iiigomiua, (Gymnelia) Wal/i‘. Jj79 

iiotipemiis, JIull 378 

(La-;riio(jlianB) JL- 

Seh. 377 

— — porpliyi’io, (GliaiieO]>is) Walk. 379 

vai'ia, (G-laixcopiy) JFcdk. . 378 

— «• vesparia, (Glauco|)is) . 379 

vospiforx'nis, IfuU. .... 379 

Eiicerea pyrrlio])yga, IFalk. (Tliy- 

eanopryirma., liulL) 431 

Encoreon, IUlhn 430 

abtioiuinalis, (Cnralay) Walk. *'130 

Archiaa, (Spliinx) Stoll , . 430 

imprimata, (Cavaltjs) Walk . . <1'30 

— piei'UB, (Sphinx J Cram. , „ 430 
— rosa, (Encd'iromia) Walk.' . 430 
— -- Tosiiia, (ISucliroinia) Walk. . 4'I30 

soiosa, (Phalfuna) Stfp . . 430 

— — airigosxi, (IlulcHidoia) Walk . . 4<30 

Yaria, (Euchromia) Walk. . 430 

Bxichromia, Hub 303 

fDipffinje) acliaron, far. P, 

Walk. . . • -1.35 

— ^ — ■ aliicnnaj IhU 304 

— — aliena, (Pampa) Walk.., ^ 
Amycles flavifaacia, ll.-Seh. . . 3(59 
------- api’icans, (Hippola) Walk., = 

Calonotos nyctoas 369 

- — . arnica, (Hu-a) Walk. . . . 365 

— celebcnsis, Ihdl SCM* 

— coolipermis, (Ilmi) Walk, . 365 

— fratornaj Btdl 364 

— ganyntcde,(G'lattcopi!!i) Donhl. 365 
— — liebor, (Aclytia) IValk. . . -414 
— — birsntaj (Enopo) Walk., »» 

Trwjhela tohimcnsiy, IL-SeL . 367 
llorsflelclii, (Pbalanna) Moore .363 
— — ignita, (Ohryyooalc) 'Walla., 

Eupym ignita, M.-Sch • . . 367 

— mterstans, (liira) ’Walk. , . 3(53 

— iras, (Sphinx) Cram, . , . 3(55 

— — isk, (QiancopiB) JBoml, . . 3(55 

- — laara, Bull 3(>4 

leonis, B'lifl. ...... 3(53 

— lothc, Fahr. (Hmi) .... 363 
— — - niaclagascarienyiB, (GHaticopiy) 

Bolsd 363 I 

, (Him) Walk.,--E.m- 

cana, Bull 864 

(©none, Bull ' . . 865 


Ihxge 

Euchromia opniciita, (C.!hryB<5(‘ni<)) 
Walk., -- i<!lnpyra ph^bcia., //.- 

Sek. . 307 

ori(aitaliB, B'Uil. . , 36. 

]u>lymciui, (Spliinx) h. . . 3CH 

— roHa, Walk, (Eti(.‘creon, 

BVhu.) ........ 43(1 

ronina, fFalk, (Encorcon) . 430 

rubricolliri, (Him) Walk. . 306 

~ scmihiua, I Falk. (jiVcgcUa) . 365 
— — ammensis, BulL . \ . 305 

aptu'clnua, Cram. (Him) . . 303 

thclebay, (Sphinx) Cram. . 365 

varia, HlFk. (J^hiccrooiij 

JIahi.) 430 

— — (Oalonoios) vai’ijiea, Uadk.,^ 
Calonotoa gciniuaOi .... 368 

Euchromiinm ....... 361 

Euclorai=:Am’lroc]iaria .... 4.(H) 

Eueyrl.a (pari), Felder .... 4<20 

ulbicoUia, Felder .... 4-34 

Bubulifera, Felder .... 423 

Euclcruiriidtu 2515 

liliidciKlriunt rigidimi, Alim. . . ^525 
EugiuitJius braiCtc-atUB , , . , 23 

— — chlorotic us 23 

Eumonoguatcr, If.- Sell. .... 401 

ouinovi(‘,8, If- Soil 404 

nolabilis,(P.s(n.ido,splu‘x) IValk. 40'lt 

p iricoior, (Glaiicopis) Faek- 

^ ^rd 404 

Eunoniia, as a genus has be<.‘n con- 
fhiiniled by anthors; rualricted 

by Butlor 400 

, Mabn., x'ORtricted .... 400 

— - abdotninalis. Walk. . . . 40J1 

andromneha, (Sphinx) Fabr , , 400 

~ ango, Ij. . . ' . . . . 39{) 

— — cavnicauda., B'ldl. 100 

— caunus, Oram 399 

— — “ ? cburncilhra, (Ohiucopin) 

Felder 402 

— fulvicauda, BieiL .... 40i 

merm, (Lasioproc-.ia) Walleng. 401 

- — « plaiyiiomij (Scyt-alc) Felder . 403 

-- — sanguinua, IIMn 4i>0 

BurcoHoma, Jiui'L .... 401 

Eunomiime . ;59i| 

Eiiopa asrosa » 28 

-- — anujthyHtina 39 

« — - clavigora ....... 28 

- — cadestina 27 

divisa 29 

eucalypti . 28 

3ck(4ij, ..... 29 

plicaia ........ 2B 

— “ trigemniata 2H 

violacca 37 
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liupit'diu, 3‘!(hr ...... 420 

— ocliropliiljij l^eidfT .... 423 
Eupyra, U.-t^eh. ...... 307 

Ilori’iia, (Clu'yHoeak') Jh‘{h . 307 

— — “ , , . . . 307 

impcriiilis, . 307 

plt‘beia, Jl-M 3f}7 

„ — - priiicipnlis, , 307 

. .307 

Eiii’aia pietiiila., EuwIim 

picia 3(50 

Eurhyncluru:o 87 

Eiirota, ....... 300 

— — IleiTicliii ==: OluucDpis scrri- 

caiia, Jl.'Seh 300 

picta (JL-Sek) 366 

IkitomiH 355^ 

k5vius, Walk, (rcsiirloted) ... 431 
miro'CoeoiiiouSj Walk. . . 431 

— :flavo-x*()Hcus, Walk. (Keritos) 431 
- — -- liippia, (Phalffliia) Bloll . . 431 
Exptvimeiits on peritoneal canals of 

(jlioloTiia <WO 

Fishesj foninl in Moditerraiiean and 
in Japan, list of, by Dr. Gttniliei* 108 
Fishes of Deccan, by Dr. F. Day . 5G5 

literature oti , , * . 505 

Fluke, lai'gc hunian ..... 285 
ForaininifcTO, Huxley’s rexnarks on 202 
FregellasaEucliroxTiia . , , , . 363 
Ftisiis Bra/ieri, JUJdff. SmiM . . 639 
— - imbricatos, SmMh . . 640 

dalethalea, .BuU. ...... 424 

confoxis, (Oharidea) Jl'.-SaJi . . 424 

— picjft, (IfaioHidoia) Walk. . . 4-24 

— tigraiii, (CKaridca) ll.-Sck , 424 
Qttefcpopoda, d'apaneso and Atlantic 105 

Oaetrula., phascB of 20(> 

Oeoeniyda dopressa ..... 436 

— grandis 436 

^ ex|.n?rimeni on . . , 440 

GeolO'oy St.-llilaire, on poritoneal ’ 

(iimals i>f Enyys irijuga . . . 4-88 
Ol'cogmpbical distribution of Fishes, 
by Dr. 0imthor ...... 107 

^ophyTea* posiiion of, Huxley 

on 210 

0i|)piiis, JFalk 431 

— «•« suniptuosus, Walk. . ... 431 

O'lanycus, Walk ' , 431 

— ” insolitus, Walk 431 

^ — - nigrorufus, Walk. .... 481 
G'laucopis (part.) Euoliromia, 

Mudn. . ,* . 363 

(- — -), H> j = Mochloptora 386 

— astyoebo, (Hysia) Walk . . . 396 
HOT. JOFEH.— SSOObOOT, TOb. XI. 


Fago 

(H,auco] >is aten’i'hna, == Calo- 

Tiotu.s helyinus, Fo/o*. ” , . , .368 
auge, var. /i, Walk, . . , 402 

— basibnita, (llyda) Walk, . . 397 

— boiubyeina# ./hr/// .... 429 
— — diseifiau, (Bbaensa) Walk. , 392 
— — erythrai’clnxs, (Lagaria,) /FerV/r. 398 

- erytUroielus, Walk. (Hynleii* 
ci.a*(‘a, MalL) ....... 430 

linalis, (Dinia) Walk. . . . 400 

— — EoUciii, -So/ay/.j =:Euchromia 
lethe ......... 303 

— fonnosa, i?e/Av/.,='Euchromia 
lelhe ......... 303 

mbroseapiia, Men&triSs . , 429 

sanguitlua, (Eunomia) Walk. 400 

sortita, (Hyda) Walk. . . 398 

vul{‘anus, (Endera) M.-Bok . 307 

Dlyptostcrnuin loiiah (B^kes) . . 571 
Dobius giuria, Mam. Muck . , . 5(i7 
(loui})tcnnfo 84 

Donyleptes defensus, Mull. . . « 152 
— - docilis, IMl. ....... 154 

— fimoat-is, IhdL ..... 153 
lioodii, iiw//. . * . , . .354 

— terribilis, Matl. ..... 151 

(laiioporidcB, Img. ...... 92 

(jluntlioi’jDr., DistofFislues common 

to ModitomuK5an,W. Indies, and 
tTapan, letter and table on , 107, 108 
Gymnolia, Walk. ...... 382 

— - cauniis, (Sphinx) Oram, . . 382 

eollocata, Walk, .... 382 

completa;, (Giaucopis) Walk, 382 

— ^ consoeiatata, Walk. . , . 382 
cnaginis, (Sphinx) Oram , . « 382 

Imimus, (Giaucopis) Walk, , 882 

Gymnoblastoa, ICydroida . . . 252 

Hiematcrion, JL-Bek^ = probably 
Eunomia,^ Dinia, JIthrm, &c, . 400 
Ilalesidoia impimctos, JFalk.f = 
Ainmalo fexTidus, Walk . . » . 433 
palpalis, Walk. (Arneles) . 433 

- simgnmeata, Walk (Maaiaiyas) 4-33 

— strigosa, Walk. (Eucercon, 

^ Mlhh).^ . 430 

Halicornaria, Musk (modiOed) . .276 

— bipinnata, JMm. . . ' . , 279 

— insignia, Alim 278 

— saocaria, AUm. ..... 277 
Haliotis tuberoulata . . * * , 523 
Haplonyobinno ....... 90 

Hamama, JPackard ' 360 

americana, (Aglaopo) Maud. 360 

fulvinota, MuU. ..... 361 

Harveat Spiders, A. G. Biitlor on 

species of Gonyleptes .... 151 

i:. 43 
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i'N i>r«:.v„ 


Heliiii’ft, IhiiL . 

— If.-M. 

— — ejipys, (%g'.'T0tin) Frt/jr. . . 

L'Uicinola, 

(Dipii'uao) tiapys, var. ? ir<{//,\ ■ 

“ — - icitoiis, (Sphinx) Ovw?,,- Ku- 
cliroiniii tlioan, vat*.? Waf/r. , . * 

•- — ' pyi’rl 10,^01(1 a., Ilnf.L , . . , < 
— ' solicimuhi, I>V?//.=: fCn,diroiiua. 
(E'ueoroon) tctra gramma, vur. /I 
5 , iraik. 

— ieiragramma, (Eni^hromia) 
TFalL 

tlietis, (iSpliinx) L .j 

Ilcmipimelndris itciikena, (Bf/M . H 

Herna, H^aU' , , 4 

intdaxaiiOia, (('Uuucoi)is) 

jrai/c 4 

nificops, (0 liuicopis) JFrfl/i;. . 4 

Ilipi-ioriivno ........ 5 

JIi])pola (pari-.)=Eiu 4 ivonn!i . . S 

liippola, IVfffk 

Hira=Enehromia ...... p, 

ITistioca, Walk, ...... 3 

• aruajsonica, Bidl 

— • bcjlltitrix, JFalk 31 

oeplums, Crtrm 31 

• colombkv 3 < 

inferioris, FuU 

— Mtsldolffi, FniL ..... 3 ( 
- paulinia, IFaiL ..... 3( 

prosparina, JBhii 3( 

Holominia, Iluxlfi/, diriHionB of 
Vertebrata exclusive of Amplii- 

oxtis 25 

Homceoccra, Felder jij 

bcata, Ihdl 35 

crassa, Felder ..... 3 ^ 

gemmifera- Glau(?opi« 

(Gyinnclia) gf(nmnirera, Walk, . 3 ^ 

jauaonis, (Oymuelia) 'Jhill. , 3 ^ 

— “ melas, jS|>hinx) Onmi. . . 3 ^ 

Salviui, Jhfll, 3^ 

— sciiitilkns, (i^emochariH) IL^ 
Be.K . t 37 

— Btretehii, Midi 37 

llonwiia, Mllhi, , , , , ,37 

“ diffusa, Omk (kkII. prct,(*I- 

his, IL^&ek) , 37 

— Gro'k'i, '.Bull, 37. 

— iliceri a, Mklk, ..... 37; 

XU'ctus, (Sphinx) Oram. . , 37. 

Huxley, Ih-of On the (dussifica- 

tiori of the aninial hingdom , , 19 < 

Ilyaleueerea, Mull 4‘j( 

“-i- — ; oi'ythrotclua, (Olaueopis) 

Walk, ’ . . 4'3( 

" vxduerata, Mull. . . , , , 43{' 


' lTyaloj')is, JL-Svh..^r=:.Jkn\et\ 

.nyhorliynehns, jur. 

Jlydu, H’itlk. (part.) ' \ . 

~ xan|.|a;)ritiun, (iOiraial U'afk, 
Hydraelmia. numoearpa, Ailni, 
Hydriudiniidm . ... 
ilydrtmha, gnmera and sp('eic,s of 
by ih’or. Alim. an 

■ ealyplohia.sft'a . . , * ] 

— gymm'ihlastea . . , . * 

Hy( haisn, Balk. 

— <angulnt;a, Mel/. . . . * ’ 

Immoralis, Bid /. ..... 

uigrir!(!ps, Mr/l. ... * * 

insuinri.s, M/dl. 

— — inlens.'j, Bull. 

Jljtdn, B alk [ ’ 

— - frontalLs, (Olaucopk) //V/V. * , 

Haiiguuiea,'(ahm<jopiiO jralk ; 

Hlipata, (ainu(‘opis) dWk. . ; 

— vaeiilaus, (Eimoniia) d'alk/ : 
Hylobiiiui* ^ 

iryiTitmopU'ra, soeial. (;)]jinioiiN ol’ 
authorities on, and anecdutuH, hv 
Sir J. I/dbboek . . . / ! . : 
' Jfypiaiagalba parasiticson nu'diisa- I 
iiyjxa'ime .... 

Hysia, Vdlk. 

~~ astyocdie, ^^ludiromia) Jiidm, 
(not Ol'meopi.M nsiyodie, IFalk.) f 
^ ^ _ £1 ^ 

astycjcJu^, Vdlk.) . . „ . \ 

iHtdaleuca, (CSlaucopis) dk/k, S 

temeuns, (Sphinx) Cram , . . *] 

Telioiaa, Midi. ...... 

— commsa, (T^liKdirornia) ‘ ‘j 
— quadriguiia, (Kueliromia) 

fOalk. ' . ;i' 

— irieineta, (ahmeopis) k kk k' 
.Udithyosauru.s, avian (-hjirfidors of. 2 
ehnmehH>n-(tluiraeterH of . ' a 

elndoiiian < 4 m.rael;.ers of . , jt 

croi?odilmti oharncters of . 31 

, dieynoiloTit eha-rneterM nf , . 3 

— dinoHmu’kti fdlinlt.ies of . . 3 
‘-**^“*, labyrhitluH'lont eharjad'ers of 3 

— huH’i'tinu (diaraders of , . 

nnminmliaai chai'actcrH of . 

, (►pluVImn eharaetm’H of . . 3' 

j|>leHio.Muiiria!i ehnraefers of . 3] 
", HiynelKKqjImliafi (diawuitorH 



y~, urodelnn, oharfuders of . m 

T<lah:m, JFa/k, ...... .13 

atbnirubilis, (Pfadaaiaj’arkw’ dh 

rutoviridis, fP 7 dk. . . an 

llipa, JFa/k, ] .p 
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Hipji ((liau<,a)pir!) 

JI'M, nOO 

t|,*icrniiii»la, BfffJ {lUl. 

— ov.'ulrieft?, (Spliiux') Oraiii,^ 
iioi. llio S. evnilaeH of iroW*. . , 3JH) 
falvtvcrtii'iflj ( fjiomoeli.-irw) 

3Irii<Unr^ 3i)0 

BdfL ;51)0 

». — Ht.ilftustiat !i ( />////,) .... 3!,M. 

— t<Migvrh, (Cllauco]>is) Walk. 390 
jilipula, Walk.^ ....... 410 

■ — ~ alt'oion, (Sphinx) fVo.?;/., . .•140 

— .... Ooiosa, ( Jfiuclit'Oiuia) Walk. , 410 

Iiiiaehra . 30 

■» — ■ ruiloolliH 30 

fadia, Trout atul Tcnoh iniroiluc<Hl 

illlrQ 503 

InfuHortii, Prof. cxnuutia." 

lion of, niul viiswa thmion . . 203 
Insceis of Kln’guclen’a Xiuud , . 578 

Ij;)f!!if4iora, i‘V?.vft 58 

— — - (arlcHtirt 5i) 

— — eupiib 58 

— fctuoraia 50 

pulisiiella 50 

l«aui'.l'ire'uc , 37' t 

— biiBifcra, Walk. 375 

llavicoriiia, (8|4'u*iix) Fahr. 
(rsCHaucopirt vospoidey, Walk.). 375 

— incondiiiriji, ((T!jui(;o}>i!s) HMn. 

(rsiCI. ilavittuiiis, . . .375 

■— —— inaxiiua, Bull 375 

]iori}OHc]iu, (Ulavicopli) iKiu'r. 375 

piompiloidi’S, (Glaucopiw) 

Walk. 374 

— — iiHiriusi, liiWii; ..... 375 

frtorbyoeliiuir 00 

lrforhyu(4iUHj Behm 56 

ItliyporidoH vraw, i.ae 01 

IxylaHiiKi, Bidl. 430 

i'.rogonoidi-H, (Acljila) Walk. <l'li. 


Japjau^Htnunrliu^ hIu.IIh and itH’lio.-'t, 
fl, Uwyu tbdIVoyH on Hprcbn of , iOO 
JoilVoyrt, *4 . (;>!vv,vu, (hi Homn npn- 
oitw of .lapntU'Ho sin ils iiud, {IhIiom 
whioh itiliabifi alno tlio J!*^uri.h 


Ailaiilio . . * * . . ^ • 100 

dipt'ulnr vriUM in birdn uuoqual in 
ralibroj €l i.C. WiwKfi» rcMcurc.bes 
o» 531 

Kiihui manuot, J/Y'/oww/x dkltrom 579 
Korgiit.loidrt Land, iuscotHof, U. 1^. 
Mo.st4i'y ou ....... 578 

IL'iboo boggui (k^fjkak) 573 

* Bwbriut'tw, Bloaii 572 


Pago 

Laboo nulka ( Btfkek) ..... 573 

p(>M(,S>ksV .... ,573 

I'ohiia. (/£«/w. Jhiek.) . , . 573 
Ijacuua divai'icaiaj Fahr. (var, oca™ 

niouhita) ........ 106 

LaaiKadiarL (part;.), I£. Bak 

JiGS, 377, 383 
-* — ” di visa, (L\soudoiuya) ]/ '«//!'’. . 383 

fcucstnna, Bidl . ..... 383 

biLMiiaiica., ( GiaucopiB) iV/Y/y 383 

• aiiillia, IL-Beh * . 383 

trigulLa, (CHaiicopL) IBalk. . 383 

Laaiiodacciria' . BO 

IjagaiMa, Walk 398 

— abdominalis, fFa-lk. . . . 403 
— - igtiieolorfjjieuiocliaris), ^ierie- 

Irka 398 

vuliicruiaj (Laiinocbariy) IL~ 

Sck 398 

Laiupri^y, enibryoiuc siructuros of. 2X0 
Jiaueolol., powiLon and ailiiiitics . 217 

LaJigstrolih on bees 235 

Laodia, Pma G3 

ixivcupictft, I\m. .... 03 

nivoosparaa, Fam. .... 64 

Laogonia. ......... 75 

— ininisa . ' . 76 

Horoxj Fam. ....... 7(» 

Laquous nibolln, Bww. .... 100 
Latiriis usi-ulatus, Jleem .... 547 
Loda frigida, Tordl ..... 10 4 

laneeolat.a, Jas. Bowethf . . 1C)3 

- — ' niiniita, MTdler lOI 

Lcpota ca'.ca, 3iiUl 105 

Lcpidopiora, fauvily Zygamidre , . 324 
Jje|)ido}>terous families 55ygtanidffi 

and Arofciidxe, A. G. Butler on . 408 
Tjcpfcopinai ........ 81 

Let.ti?ra to Liniueus in Society’s 

Library, by Prof. S(}luddt'o .* . 196 
LoucopButuis, JBlhn,. ..... 430 
- circe (C'Vvrw.) , ..... 430 

— eollans ..... 430 

LeacotmoiniH, .Birlf 391 

- — * latilunxi, (CUaucofus) Jralk. , 391 
Llnia <41i|4bYi, Jf^/bry/.v . , . .103 

HjpunnoHa, If Orb 518 

Lingula Bmamgdiiui, Adaim . , 109 
LinniruH’B correspprnlentH . . ,196 

Liotia (ddaris, lleere ..... 556 

ercual'a, K.len,rt . ... . 557 

disdioubni, Umm . . . . 556 

LLaoglcna, Fmc. ...... 54 

jncipinniL ,55 

Lifcfconna canamvusiB,,i/0;A , .522 

nielanucino, Fthj. Saul'h . . 552 

rudis, Makui, . , , . . 106 

Biriala, Khhff 522 
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Littoiina Yulgai’is . . ^ .522 

Jjizard’s bones, similitudes of . . 186 
Lizards, avian characters of . . .188 

, chclonian eliaracl ers of . .192 

crocodilian characters of . . 190 
mammalian clmraeksrs of . ISO 
— , sorpcnt-cliaracters of . . . 192 
* — *, TJrodolan characters of . . 198 

Lo’botrachehis, BcMn 55 

alhirostris ....... *15 

— lintens 4(5 

------ plagiatus ....... 45 

• — -stigma 44 

Locli-Leyen trout introduced into 

India 562 

Loxophlebia, Suil, ..... 381 

vesparis, (Pceeilosoma) Buil. . 381 

Lubbock, Sir John. Observations 
on bees axid wasps : Part i. . . 110 
' — Ditto : Part ii. , . . , 227 

-- — . Ditto: Partiii 445 

Luciiia Adansoihi 5 J/0r6. . . .517 

pcnsylvanica 517 

Lutraria nigosa, Zam 518 

Lycorea, Walk, (nec Doubleday, 

1847) 398 

Ljmiro, Walk 430 

inclanoeephala, Walk. . . . 430 

Lyonsia liyalina, Conmd . . . 105 

Lystrus, Penve 64 

sculptipcniiis, Paso. ... 64 

M‘Lachlan, E, On Oniscigastcr 
Wakeficldi from Now &alaiid . 139 

Macroeneme, Ililhi 371 

- — ci'ipreiponnis, Walk. . , . 371 

esnieralda, B'Htl 371 

— fci*roa, Btiil. 371 

indistmeta, Bntl. .... 371 

leucostigma, (Olaucopis) 

Beriy ^ , 371 

— inaja, (Zygama) Fair. . . 371 
obscura, (Tipuloiilcs) IFall^, 372 

— splendida, B%tl, . ... . 371 
— — viltata, (Euchroinia) Walk. . 372 
Maerones aor {Jlam. Much ) . . . 508 

— oavasiufi (if. M.) .... 668 

Mactra Adansoni, Well . . . . 518 

— pirllastrina, JfeFh . . . ,518 

— rugosa, Lam. ..... 518 

— atriatcllata, Lmn, .... 518 
Madras Presidency, introduction 

of Trout and Tonch ..... 562 
Mahseer {Barlus for), recommended 
to English pisciculturists . . . 577 

Mallodeta, BuU 398 

— sooyra, (limmocharis) M.-Bcli. 398 

— clavata, (Oiuucopb) 'Walk. . 308 


Page 

Mallodeta consors, (Olaii<3opis) 

Walk . SOB 

Mallosl,ot]ius, IMl. . . , ’ , , 408 

metunieliis, ((Haucopis) 

y^ajk. ........ 408 

Margineila auranila, Lam. , . . 620 

glabella. ....... 520 

Marine sheils of Solomon Islands, 
by E. A. Smith ...... 535 

Marissu, Walk. 395 

colmubina, (Zygieua) Fair. . 395 

crueuta, (Olaucopis) Ferk/ . 396 

— ~ diaphana, (Glaiieopis) Bepp . 396 
— -™ (jone, (Agerocha) BMn, . , 395 

inaiilaris, (Eunomia) Grole . 396 

latenigra, Bull 395 

multicincta, (Glauoopis) 

Walk. ......... 395 

nitidula., (Olaiicopis) II.-Beh. 39G 

rubripuiictata, Bull, . . . 395 

Marmot {Jrdom^u tUchrini^) . .579 
Marsh-Titmouse {.Pams palnsiris)^ 

jugular veins of 531 

MarBipobranehii, Prof. Iltttlcy’s 
opinions on 224 

Mastacembclus armutus, Laa'p. . 568 
Masligoccra (}uirt.), Bomi. . . . 372 

clavipes, Bomd 373 

cynnea, Bull , , 373 

mdipus, Bokd 373 

- — pusilla, Biiii. (=-Euchro.mi{i 
(Macrocnomc) wacus, Walk.) . 373 
- — tarsalis, (Horamia) Walk. . 373 

tibialis, BuiL ..... 37vi 

Ikfastigopod ' , . 202 

Mnzmras, fValk. (enlarged) , , . 433 

eonferta, Walk . 433 

• sfinguincata, (Ilalesidotn) 

Wyik 433 

Meciatosly lidos, Lac , ..... 95 
Medusa^ *G. J. Ronumea on . . . 52'l 
, now species of ..... 525 

M\'gai>ro('.tus, Bakm 67 

— pugioutttais, IMse {>8 

Melisa (Syuiotuis) ...... 351 

Monemaonm® . 90 

Menesiho albula, Fair. . . , , .106 

Metanthiii, Base '57 

cyancu 58 

— — ebenina 57 

nitidula 58 

pyritosa, Bmc. ..... 57 

Metanycles, Bull. 42f> 

■ — ‘ contracta,^(Aelytia) JFidk . 425 
Metazoa, Prof, Huxley on , . . 205 

, divisimis of, tabic .... 226 

monostonmia . . . . . , 207 
'polystomata 007 





Piif'O 

Mofcetra, . #5 

— ssitiiralis *i7 

Mothyeia, JhclL ... ... 897 

— — Hofcu-bilis, (Qlaiico|)iH) 8U7 

Mt^ta’ioxeria Huhviitaia .... 26 

Microstaii^s, Lac * 6(> 

Miira antlirueitia, EemH) .... £>48 

Aait.oTiiillii,, Dakm .... 

-— «• (atn'iilca, ltm)& ..... 547 
— ^ — croniplioata, A. Adams . . 548 
crueataiia, Chermi. .... 5'49 
- — - Cixuiingii, lim)e .... 550 
— Desluiyi'aii, Ileem .... 5-49 
— • dlscoloria, llecve .... 549 

iiculinaj var., Mdg. Smith . 550 

llaimtioaj Qimg if Oaim. . . 548 

iiisca, Reeve 522 

- — Q-raail't'i, Crosse 551 

— — ' ligata, A, Adams .... 549 

— — luboiia, Reeve 550 

liitoscena, Lmn* ..... 522 

— tuolax'iiuiiu, Jjam, .... 522 

-« — > obxiliatniH, Reeve 549 

C3,iu>yi, Desk. ..... 548 

ndbiiloaa, JMg, Smtih, . . 548 

— senibttHmiaj Lamk, , . . 649 
Mocbloptom, Ihk. , . . . . 886 

acroxaEtha, ('Gl'iaxicopis)P/:jfify. 386 

— xawtIioccni,((4ymneUa) 386 
M.odiolat^i,a discors, X, (va?. siib- 

Bfcriata, Q-rag) 103 

— “ numuoratuj Rorhes .... 103 

Moki8andkhol(/8//to) . . . .574 

» — — Buclumiuiij Bag .... 674 

Moloelitus, Fase . 18 

■ — “ 

Jiloikwoa, Gcograpliieal distribution 
of, roniarks on, »T. GwynJoilVcys 100 
— , iTapaueso and N, Atlantic, J. 
(Iwyn JoilreyH 100 

trapoi’uea ofl)r. 0. Ill, Biscbko 

(1B72), rotnarks on 100 

— Marine, from <lrand Oanana, 

J jamajrollii, a,ud Fuertovcntum, 

Webi), 1829 . . ^ 517 

value of larval, development . 21,2 
Molytime. . . . B4 

Moinsra, lk*ok lluxliy on ... 202 
— divibions of, table ... * 226 
M.b:nc)(!aiili,dm , 257 

Monocaulns gruinlandica, AUm, . 257 
Monstrous .forms of Mddwsas . . 527 
Morenia (aid»guuuH) . , , . . . 436 
Morula, phases of ..... . 205 

Moseley,' N., on Insects of Eer- 
guelmfs Land ...... 578 

Murex csrinaoeuB, L. (var. fsuco , 
purpurm) 107 


59 ^^ 

Ihigo 

Mnrex oleariinn, L. . . . . . 523 

, scrohnlator, .L. . , . . . 622 

Mya jmiuaria, L . 105 

Myctldes, Rase 59 

— — barbatus 60 

Myolro(.tis 22 

obtuaus, Rase, ..... 23 

Myrnieeopais, Ne-wman .... 380 
— - cumonides, Nennmn . . . 380 

iclinciunonea (K=nov. gen. Icli- 

noumon, IL-Sch.) ..... 380 

—— opaea, TFalk 380 

poli8tes,(rseudosphGx)ffl5». 380 

seinihynliua, (Olaucopis) 

Pseudosphex vcsx)ifor- 

mis, 380 

tarsaiis, (dlaneopis) Walk, . 380 

Mystrocneme, S.-8ch, .... 308 

Mysfcrocnemo, JL-Soh.f — IIorea= 

? Oercopliora, M,-Seh. .... 400 
Mytilus edniis, X. (var. xnagulata) 103 

vur., and its synonyms 618 

Myxastrum . * 202 

Nadia (Syntomiwo) « * “ . . 351 

— pueiia (Fseudonaolia) . . . 351 

gnatula (PscudoiiaeUa) v .351 

Napata, W^alh ....... 409 

— leucotelus,, IFalk, MS.,«=Ku“ 

obromia(N. )terininaiia, var. Walk,A09 

temiintiHB,(Euehromia) WalkAOd 

Nassa bicallosa, Rdg, Smith . . 543 
— — bifaria, Baird ..... 644 

callospira, A, Adams . . . 646 

curta, Gould ...... 544 

• ddicata, A, Adam . . . 5't6 

oclunata, A. Adams , . . 544 

— ~~ interlirata, JMg. Smith . . 545 

Marratii, JjJdg. Smith . . . 643 

mmsta, Muds ..... 546 

mutttbilis, X, . . , . . .620 

pupinoidea, Meeim , . ' . . 546 

i\4'i(5ulata, X. ..... . 107 

— — Btigniaria, A, Adams . . , 644 
triixodosa, AJdg. SmUk . . , 545 
Katica affinis, G-m, ..... 106 
— - — oltnsa 622 

: grmnkndica, Ck .... 106 

— mamilla ....... 522 

poreollaiia, IFehb . , , . 522 

Nodylcda (araeiidod cliar.) ... 76 
Noilghorry hills, trout and tench 
introduced into ...... 562 

Notnacheilus botia, Mam, Bi4c7h . 676 

• — - moreh, Svkes 677 

— Euppolli (Sgkes) , . . • 678 
Ncxitina sideroa, Gould ' » ' * . . 558 
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